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New! Tires that double 
drive-wheel mileage! 


‘Yes! Double the mileage! Tivice as much as you get 
from ordinary truck tires on drive wheels! 

We call this new truck tire the Super Cross-Rib. 
And with it come many advances in tire design. 
Example: “Dual compounding.” This brings 
together a soft, resilient inner tread with a super- 
toughened outer tread for long mileage. Heat 
buildup is lower and tire body life is longer. 


We redesigned the tread, too. Its depth is 60% 
greater than that of ordinary tires, with a center 
groove which has many more biting edges. That 
means better traction — sideways, as well as for- 
ward and backward, 


Anytime you can get double the mileage of another 
tire, you're way ahead. Super Cross-Rib is the way, 
Goodyear, Akron 16, Ohio. 
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‘Mystery’ Speaker Box Gets Nod 


I've just built the Jabez Gough speaker 
enclosure [“Miracle Hi-Fi Speaker?” Nov., 
p, 168]. Plain curiosity caused me to do so. 
I'm familiar with audio reproduction sys 
tems and I just couldn't see how it could 
possibly work. 

Imagine my surprise when amazingly 
clear and beautiful sound poured forth after 
I connected the enclosure to my six-tran- 
sistor pocket radio! Later experiments with 
records and FM tuners proved this to be the 
most rewarding project I have ever assem- 
bled. ‘The enclosure reproduces as well as 
any under $200 that I have heard. 

T assembled the unit in two evenings, us- 
ing %-inch plywood for the entire cabinet. 
My speaker is a $1.98 American-made six- 
inch round type, A fiber-glass lining on the 
inner chamber walls tended to put more 
“heft" in midrange. The cabinet resonates 
at all frequencies. A few simple tests I have 
run fail to show any appreciable peaks. 

JOuN OccHUtZz0, Greensburg, Pa, 


. I HAD a 12-inch commercial speaker 
right to me until I made 
Although not a miracle, 
it is very good, My wife was so pleased with 
the tryout that she hasn't let me veneer it 
yet. 

Tused a Wolverine eight-inch speaker and 
a model E.A.2 amplifier. The old 12-incher 
is for sale now! 


E. CuarMan, Toronto, Ont. 


For anyone who wants good stereo 
fairly cheap. Gough's is the perfect idea. 1 
made two “miracle-speaker” enclosures for 
my portable stereophonic record player. I 
removed the four speakers from the chassis 
of the main case and the top and fitted them 
side by side in the new cabinets. The cabi- 
nets were expanded in width to take the 
paired three- and six-inch speakers. 
“Boxiness” is not too audible and the 
sound is terrific. I'd been having trouble with 
harshness when instruments of high fre- 
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TALK BACK 


quency played, and the bass wasn’t full 
enough. Now, reproduction is complete. 
I have compared the sound with a $400 
set and there's very little difference, pos- 
sibly because my cabinets are set nearly 10 
feet apart instead of closely packed in one 
enclosure. ‘The setup cost me $118 in all— 
$100 for the portable set and $9 each for the 
cabinets built from your design. 
J. A. Couterre, Kingston, Ont, 


Needling the Railroaders 


I ENsovED “Record-Breaking Ride on a 
Super-Freight” [Nov., p. 91]. It shows what 
the railroads could have accomplished years 
ago if they'd concentrated on eliminating 
deadwood and sleepy old methods instead of 
sitting on their hands and hollering “subsi- 
di it the truckers, airlines, and shiplines. 
But there's still progress to be made. 
What possible justification can there be for 
stopping a train nine times in 32 hours for 

as many crew and crew-car changes? 
Joun Riwek, Sauquoit, N.Y. 


Aloha and Okolehao 


‘Tuat apple squeezer (“How I Rebuilt a 
Cider Press,” Nov., p. 158] ought to come 
over here. Last summer I was invited to my 
first Hawaiian luau and was a little skeptical 
before I arrived where the pig was roasting 
in the ground. 

I was all set to claim that I was not able 
to eat or drink any weird native concoctions 
because of my ulcer, when my host offered 


me tea. I gladly accepted and enjoyed it so 
much I asked what kind of tea it was, He 
told me it was 86-proof ti from the ti plant 
(pronounced tea), mixed with iced tea. 
Since then, I've tried it in water, soda, 
and ginger ale, and no matter how much 


(Continued on page 10) 


This Free sample lesson 


ted hundred 


or CPA 


rie demand for trained Accountants far exceeds the 
supply. Salaries keep going higher, promotions come 
faster. Why remain in a dull job with insufficient pay 


when yor can qualify easily—in your spare time—for the 

big rewards offered to the accountaney-trained man? 
‘To prove this to yourself, send for the interesting 

sample lesson which demonstrates the remarkable 


LaSalle method of home training. ‘This le 
free of cost or obligation. It will show you how you are 
guided step by step through actual Accountancy work 

how you learn by doing... how thoroughly you are 
prepared for every Accounting task you will be called 
upon to handle in the business world. 


This 

No previous experience required valuable 

LaSalle’s distinguished faculty of expert Account iat book also 
ants and CPA instructors starts right at the begin- FREE 


ning ... then supervises, corrects and grades your work 


My income has increased ever 

all the way . . . right up to qualifying you for the Certi ivnince I began taking 

fied Public Accountant examination, if this is your goal. LaSalle students report {recommend ft highly 
You train in your spare time—at your own pace— up to 56% increase in 

without losing a single day from your present job. G, My then your 


Which of today’s many Accounting 
positions do you want ? 

Regardless of your present job—if you want to qual- 
ify as expert Accountant, Controller, Auditor, Income 
‘Tax Specialist, Government Accountant, or Public Ac- 
countant, LaSalle has the exact plan to prepare you 
rapidly and inexpensively. 

For 53 years, LaSalle has been a world leader in 
business education. It has provided training at home to 
more than 1,000,000 ambitious men and women. That 
is why a LaSalle diploma in Accounting is a credential 
respected by America’s biggest companies. Mail the 
coupon now for your free sample lesson and the free 
book “Opportunities in Accounting.” 


LA SALLE 


EXTENSION UNIVERSITY 
An Accredited Correspondence Institution 
417 South Dearborn St., Dept. 2-038, Chicago 5, Il. 


LASALLE EXTENSION UNIVERSITY 
An Accredited Correspondence Institut 
417 South Dearborn St., Dept 2-038, Chicag 


Please send me, free of cost or obligation, your sampl 


Now 
youll have to 
listen 17% harder 
to hear a 
Galaxie 


whisper 


Its silence whispers quality . . . for 
there is no surer proof of the care with quieter 
which a car is built than the quiet with 
which it runs. A decibel meter in the 
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How did America’s quiet car 
get even quieter? It took a 
“tuned” frame, a nylon dot, a 
fiber sandwich—and new ad- 
vances in Ford’s new science 
of automatic quality. 


It is perfectly true that last year’s 
Galaxie was so astonishingly quiet 
it made the $10,000 cars of only a 
few years ago seem crude by com- 
parison. But it also is perfectly true 
that this year’s Galay substan- 
tially quieter... 17% quieter in the 
front seat, 21% quieter in the rear 
seat. 

No one big invention made the 
difference. These cars move li 
silk banner in a summer breeze be- 
cause hundreds of little thin 
improved, because Ford's quality 
control is now the highest in the in- 
dustry... and because Ford has 
made silence automatic by 
ign techniques. 

Atiny blob of nylon is one example 
of this new approach. You sce 
ilestrated on the finger at right: 
a “sleeve nut” that conneets a rod 
and lever in the door latch. In 1961 
this connection was made by ametal 
spring clip; no matter how carefully 
made or fitted there was always the 
possibility of wear... and a faint 
little vibration. Now the rod snaps 
into a hole in the soft nylon nut, the 
nylon snaps into the lever . . . and 


ngenious 


de: 


there is no possibility of metal-to- 
metal contact. 

We also have taken one of the 
largest things in a Gala: the 
frame, and “tuned” it by designing 
in a minute degree of flex. Thus it 


becomes a giant spring, over 16 feet 
long, that blots up road noises that 
get past tires, springs and shock 
absorbers. 


New nylon “nut” helps soundproof doors. 

The “fiber sandwich” is a }4-inch 
thick batt of textile fibers that runs 
from the top of the toe board on 
down under the front seat. When 
you realize this is sandwiched be- 
tween a double-ply layer of waffle 
felt deadener and athick jute blanket 
and covered by the floor mat you 
stop wondering why any Galaxie 
engine is so hard to hear. 


‘These are merely three examples 
from thousands, all devoted to the 
single aim of making a Galaxie quiet. 
It would take a library to tell the 
whole story, to even begin to sum 
up Ford’s standards of craftsman- 
ship... but the result is beautifully, 


silently obvious the mo- Gxa> 


ment you take the wheel. 


Galaxie by for ¥ 


[Continued from page 6) 
you drink okolehao, as it is called, you can’t 
get a hangover from it. Cider, indeed! 

Bri Watsu, Honolulu. 


Proving It the Hard Way 

‘THE pulse brake that fights skids [“New 
Ideas from the Inventors.” Nov., p. 99] re- 
minds me of an icy day when I made a turn 
down a 17-percent grade. As I applied the 
foot brake, I started to skid. When I let up 
on the brake, I kept rolling downhill. To 
scrape along the sidewalk curb could have 
thrown me into an end-for-end spin. And at 


rolling in both directions. 


I got so scared in anticipation of the im: 
nent bangup, that I just simply shook. My 
the brake pedal shook, too. Believe it 


foot on 


or not. I came to the nicest stop on that slip- 
pery hill that you could imagine. From that 
experience I can testify that a rapid pulse 
brake application might mean real safety. 

A. A. JaGreLLowicz, Ansonia, Conn, 


The Safety Debate 


I’p LIKE to see Detroit iron corner as well 
as “the MG and some of the other knob- 
encrusted imports” [“Safety Expert Rates 
the 1962 Cars.” Nov.. p. 80] 

The Jaguar XK-E had the twin master 
cylinder long before the Cadillac and Ameri- 
can Motors cars. meters rather than idiot 


the bottom of the hill five-o'clock traffic was 


lights. and all switches in a central location 
where nobody can run into them. It has bet- 
ter brakes than Detroit cars, too. 

Suevvon Wotre. St. Paul. 


. .. IN THE Detroit answer “Why We Do 
Make Cars Safe” [Oct., p. 90] one company 
man claims among later advances “increased 
ity through larger window areas.” We 
don’t need more glass. What we need are 
hoods that don't block your road vision. 

Dennis McGUCKIAN, Lewiston, Me. 


The Ticking Tractor 


OrueR tractor owners might benefit from 
a recent experience of ours so I'll pass it 
along. We'd been troubled with a tick in the 
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my own 
business 


¢ If you want to be inde 
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offs, bosses 
able, year "round business . 

of your own. Ours is NOT © lease pro- 
position. You own the machine, you 
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and all the money you take in is your 
‘own. FREE book tells you hot 
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100 


~ Sworn statement @® from CHAS. LEMMING reads: 


I’ve averaged 


A 
DAY 


—most of it clear profit!”’ 


Not everyone does as well... 
Mr. Lemming owns two machines 


In city of less than 50,000, Mr. Lemming started his 
own business after filling in coupon like one below. 
He averaged $100 a day during first year, some days 
$200. F. E. Doran grossed $1050 in single month. 
Geo. Held grossed $300 in one week. 

How much you earn depends largely on you. No 

special skill, no large investment required for our 
electric upholstery cleaning machine. Start spare time 
until full time justified. Hire helpers as needed. 
NO SHOP NECESSARY * You clean upholstered furni- 
ture on customers’ premises—homes, hotels, motels, 
etc. Auto upholstering, too. No hauling; operate from 
your home. Watch business grow as satisfied cus- 
tomers tell friends. Supplies cost little, profits high. 


There is an immediate and growing 
need for Trained Technicians in 
Industrial Electronics, Radio-TV 
Servicing and Communications. 
FOR HIGH PAY, INTERESTING 
JOBS, MORE PRESTIGE AND A 
‘oben neniycceme | INVEStigate training at 
home in your spare 
time with NRI-oldest 
and largest home study 
school of its kind. 


SY : : The Amazing 
all the equipment = get... Send for FREE Catalog Field of 
Peat it ating ti er — Electronics 
course details, the growing AIL UPON TODAY C 


Electronics field, data on amaz~ | 
ing new developments, job 1 Radio Institute 
opportunities in FREE 64-page ACT | National Radio tun 
catalog we send you. No obli- if 
gation. No representative will 
call. Mail coupon NOW. No 


postage needed. Use handy 


label below. 


NRI Address 


Leg 
THE FIRST NAME IN ELECTRONIcs —= | City __________Zone___State. 
TRAINING FOR NEARLY SO YEARS — |_ ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL _| 
" 


CRUISERS *369 up 


caraioo Ys Down 2 Years to Pay 
SAVE UP TO $1700 


- 18-22 FT. CRUISERS 
_——_——— EASILY ASSEMBLED 


20 FT IS\ANDER from Pre-Assembled Units 


Luger crvisers assemble easily 
> as small boots, all por 


2 MONEY-BACK GUARANTEE 
22 FT. HOUSEBOAT-CRUISER $699 


ace ond facilities, V-bottom 


FIBERGLASS $299 up 
RUNABOUTS 14, 16 FT. WRITE TODAY 


[ASSEMALE IN ONE EVENING ie x 7 
SAVE 
$300 to $500 


FREE CATALOG 


PLYWOOD RUNABOUTS 

40 MODELS, 8-16 FT. 

> $41.75 Up, Save 2-7 

EASY Roomy, comfortable naval archi- 
sling. 


Bin ding! 
is 20, Minn, 


learn more... . earn more 


Industry demands graduates. Major corpora- 
tions regularly visit us to interview and employ 
Ces Enroll for higher 
ment 


engineering degree in 27 months 


Earn B.S. faster here. IN 36 MONTHS B.S. in 
Business Administration. Small classes. Low 
costs, Enter Mar., June, Sept.. Jan. Write J. F. 
McCarthy for Catalog and “Your Career” Book. 


TRI-STATE COLLEGE 


522 Coll Avenue © ~— Angola, Indiana 
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"FREE CATALOG 
LUGER BOAT 


motor of our farm tractor for some time. 
We took it downtown to work on it in a ga- 
rage, where they had the proper tools, and 
replaced a worn distributor shaft and worn 
oil-pump gears. 

This didn’t silence the strange tick and a 
few days later we took the tractor back to 
town. After much searching, we finally 
found the trouble: A cylinder sleeve had 
loosened somehow and was riding up and 
down a few thousandths of an inch, causing 
our mysterious tick. 

Guen CuristEN, Elgin, Iowa, 


How's Your Putting Eye? 


Last summer [June, p. 57] you ran a pic- 
ture showing Putter Pool. a new game seen 
at hotels and motels in the Southwest. Al- 
though the game was invented and designed 
by Tom Tarbox, we hold the manufacturing 
and marketing rights. Some readers might 


like to know there is now a Putter Pool Jr. 
for home use, indoors or outdoors. It meas- 
ures four by nine feet. 

Jim-Lee Co., Russells Point, Ohio. 


Yes Sir, We Agree 

Your advice on how to save gasoline in 
hilly country [Instant Fuel Meter Helps 
You Stretch Gas.” Nov.. p. 72] is not to 
press the gas pedal to maintain speed uphill. 
but rather to let the car slow up until the 
crest is reached. then gain speed as the car 
descends. 

What a crazy way to drive and invite dis- 
aster! All following cars will bunch up be- 
hind you and may even be tempted to pass 
—on a hill. You'll probably exceed the speed 
limit going down, just when the following 
cars want to pass such an erratic driver. 

All this, of course, will decrease the maxi- 
mum capacity of the highway, which is at- 
tained when all traffic moves at an even 
pace. From a safety standpoint—in terms of 
stopping distance—speed should be greater 
uphill, slower downhill. I say safety first. 
economy second. 

Grancer Davenport, Montclair, N.J. 


Maintaining even speed is 
we suggest. The article states 


CONTINUED 


ALADDIN'’S NEW B-1-Y SYSTEM 


combines the basic principles of the 
Readi-Cut Home with the most advan- 
tageous techniques of Custom-Built, 
Component, and Pre-Assembled con- 
struction methods. 


This beautiful Aladdin Home is just one of 112 different styles and designs 
available from Aladdin. Prices range from $3,000 to $10,000, freight prepaid. 


ALADDIN , .. the world’s oldest and largest 
manufacturer of Readi-Cut Homes, now is 
gents the most, advanced concept in indivi 
home construction yet developed . 
DIN’S NEW B-I-Y SYSTEM. The B-I- Yes 
tem is another result of Aladdin's continuing 
creative research efforts . . . efforts dedicated to 
finding new ways of supplying “better homes 
for less money. 

B-I-Y combines the basic principles of Alad- 
din’s famed READI-CUT HOME with the most 
practical aspects of Custom-Built, Component, 
and Pre-Assembled construction methods. This 
combination of the best qualities of four differ- 
ent methods into one simplified system has'pro- 
duced a home-building concept far superior to 

any yet developed for the individual home 


Aladdin B-I-Y was developed so you can have 
a quality home for less whether built by yourself 
or erected by others, It has been field tested and 
publicly accepted. 


SAVE TIME! 
Outside walls and inside partitions erected, and 
outside walls sheathed, in 50% less time; 


Inside rough door openings completed (fram 
trim, door, and hardware applied) in 30 minutes. 


SAVE MONEY! 
‘These, and many other savings, are yours with 
our new place and nail system, 
QUALITY MATERIAL THROUGHOUT 
Build the Aladdin B-I-Y way—save up to 
$5,000. 


= —EESEY Nmrmerertry | 
MAIL COUPON vie ALADDIN COMPANY 62.29 | 
for further information. You will | Bay CITY, MICHIGAN 
receive the big new 1962 Alad; | | 
pages filiea wihvelacbin i Please send 1962 “BOOK OF HOMES” with complete in- | 
ome-building suggestions. | formation about the new Aladdin B-1-Y Home-Building | 
| | 
[name ! 
{ 
| Apress i 
| ory. | 
! ‘ZONE STATE ! 
| (Please Print Carefully) | 


To guide you to a 
successful future in 


ELECTRONICS 
RADIO-TV 
COMPUTERS 
ELECTRICAL 
ENGINEERING 


‘This interesting pictorial booklet tells you 
how you can prepare for a dynamic career 
as an Electrical Engineer or Engineering 
‘Technician in many exciting, growing 
fields: 

MISSILES * AVIONICS » AUTOMATION 
SALES + DEVELOPMENT 
ELECTRICAL POWER OCKETRY 
RADAR * RESEARCH 


you can earn, scl 
— as well a8 pi Milwaukee 
School of Engineering's educational and 
recreational facilities, No obligation — it's 
yours free. 


MILWAUKEE SCHOOL OF ENGINEERING 


MAIL COUPON TODAY 


Milwaukee Schoo! of Engineering 
Dept, PS-262, 1025 N. Milwaukee St, Mitwoukee, Wis. 
‘our Career” booklet 


" O] RadioTV 1 Computers 
(Ci Mechanical Engineering 
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conscious tendency. I learned, to accelerate 
slightly going up hills.” There is no sugges- 
tion to lower speed. 


That 1,500-M.P.H. Family Car 

I FLEW one of Dr. Bertelsen’s aeromobiles 
last summer at fairs throughout the U.S. I'm 
afraid Raymond Spencer [“PS Readers Talk 
Back.” Nov.. p. 6] is disagreeing with some- 
thing he doesn’t fully understand 

The latest aeromobile attains a forward 
speed of 70 m.p.h. with a 150-hp. motor. The 
loss of the cushion of air from the high speed 
is compensated for by the car's improved sur- 
face design. The forward motion creates a 
lifting action, as air flow over the wings of 
an airplane does, 

The GEM would not plow into the earth 
if the motor quit at 150 m.p.h. The lift 
would keep the car in the air until it had 
slowed to 50. I've landed at this speed many 
times and not found it unpleasant. Cross- 
country GEMs probably would have jet en- 
gines. A reverse thrust of a jet blast could 
stop a GEM fast. 

‘The changing of lanes on roadways built 
for GEMs will be controlled by TV and 
radar. As for the roads themselves—remem- 


ber how people laughed at the first horseless 
ges because there were no roads to 
them on? 

WARREN H. ANNIS, Ottawa, IIL. 


How to Store a Torch 


Anour that tin-can holder for storing a 
propane torch [Shop Tips from PS Read- 
ers,” Nov., p. 163]: The picture shows the 
torch stored with the burner attached. This is 
a good way to lose gas via seepage through 
the valve. The burner should be removed 
when the tank is stored 

R. W. Gray, Whippany, N. J. 


Eddy Currents Stir Up a Storm 


Ir seems highly probable that the 200- 
mp.h. train with the straight-line electric 
motor [Nov.. p. 76] will work, but not with 
an aluminum armature. 

You mention that among working models 
of machines using direct straight-line motion, 


CONTINUED 


When other truck tires 
come off for retreading... 


Firestone 
TPANSLORI-100:: 


are still on the road! 


OUTSTANDING ALL-POSITION TRUCK TIRE PERFORMANCE ... 
YIELDS EXCEPTIONAL MILEAGE GAINS ON DRIVE WHEELS! 
That’s what independent fleet owners reported after millions of miles of hauling 
on Firestone Transport-100’s. One reason why: ‘The Transport-100’s new 
broad center rib minimizes squirming and scuffing. Its wide flat tread face 
improves grip and gives maximum traction. And you get all this at no increase 
in prices! Order Transport-100’s in nylon or Tyrex® rayon cord, tubeless or 
tubed—at your Firestone Dealer or Store this week. Always Specify Firestone 
Tires on New Trucks and Trailers MEMBER BAY AMERICAN TRUCKING INDUSTRY 
Copyright 1862, The Firestone Tre & Rubber Company OTM. of Tyres, le. Transport T.M, Firestone 


MAGIC BRAIN 
CALCULATOR 
NOW ONLY 98¢ 


Pocket-size adding 
lore machine does all your 
MAGIC BRAIN hiproblems with 
ease. Adds-subtracts- 
CALCULATOR Rrulliplies to 99,999,998, 
MAGIC BRAIN CAL- 
CULATOR balances 
check books, adds gro- 
cery. tapes, bridg 
Scores, children's 
Schoolwork, tax state- 
ments, cat mileage. 
Gives you the answer 
in seconds. Simple to 
Uses. ail’ steel mech- 
anisih’ works fast, Foi 
housewives, prof 
slonal_men,” busin 
men, students. Mo 
Dock’ guarantee!” MAGIC 
BRAINCALCULATOR, 
only 986, postage pald, 
Sunset House, 277 Sun- 
set Bullding, Beverly 
‘His, ‘Califo 


SHOWING YOU 


HOW TOFIX ANY PART 


Now — Whether You're a Beginner 
‘or an Expert Mechanic — You Can 
(0 Through” Any Repair Job— 
QUICKLY — EASILY — RIGHT! 


HERE'S ONE SURE WAY to 
ick” any auto. repair job — 
that's. to ce of & Teal 
Auto ‘exper! B Auto Repatr 
Manual britigs you this expert euld~ 
Aine from the ‘engineers who make 
{he etre and know them “inaide out." 
‘ounget the “know-how from 
ite OnFrétay SHOP MANUALS — 
bolted down into one giant volume! 
No guesswork! MOTOR’s Manual 
vatarts from acraten” — leads you 
through entire ‘Job with easy” step- 
ep. directions, "clear. how-to" 
tures. ‘You CAN'T go. wrong! 


MAKE 
MONEY! 


REPAIR 


Institute of Hydraulic Jack weer 


1,100 BIG PAGES — 


Grantham Schoo! 

study course whi 

jects. Don't let inadequacy in math hold you back. Write today, 
GRANTHAM SCHOOLS, INC., Dept. 250-8 

1505 N. Western Ave. Los Angeles 27, Calif 


LEARN =" SLEEP! 


Hypnotize self. others while ase 
phon 


NEW TRUCK 
REPAIR 


with 
"Fe 


it hypneals expe! 
ing Hesearch Ats'n, Hox 24 


Save 50% or more 


[MAIL COUPON NOW FOR 10-DAY FREE TRIAL on beautiful TENNESSEE 


(Attach to postcard for fast action) 


BUY DIRECT 
sesily 
Chests, 
Tobi: 


fection guoran 


5 
Send 10c for FULL-COLOR CATALOG. 
BEDFORD LUMBER CRAFTSMEN ,420m,, 


sts a! 
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built by the inventor, is a copper-mesh con- 
veyor belt. This bucks theory all the way. 
Both copper and aluminum are excellent 
conductors of electricity, but can’t be mag- 
netized. To get the machine to work, the 
molecular structure of the metal would have 
to be changed completely—and then it would 

no longer be copper or aluminum. 
M. R. YeIstey, Sacramento. 


The linear motor and similar devices will 
work ONLY with armatures of nonmagnetic 
metals that are good conductors of electricity. 
With iron armatures there'd be no net force 
developed in the direction to produce forward 
motion. 

The varying electromagnetic field produced 
by AC in the field coils induces circulating 
electric currents (eddy currents) in the non- 
magnetic armature. The effect is the same as 
in a transformer with ends of the secondary 
winding shorted together. The propulsive 
force is the result of the interaction of the 
magnetic field due to the eddy currents and 
the magnetic field from the field coils. 


Gently Does It 

We MAKE a fruit picker that will do what 
Mr. Burzdak [“I’d Like to See Them 
Make,” Oct., p. 104] has in mind. In fact. 
will do more. There is no need for a ladder 
and “interfruit” bruising—a problem with 
his fruit-picker’s bag—is eliminated. 

Our tool operates like a picker's hand, 
grasping and pulling the fruit from the twig. 
Very little grasping pressure is needed be- 
cause the moving flap door of the pic! 


head pushes fruit into the “hood.” which acts 
as a pocket to pull the fruit gently from the 
tree. By slightly restricting the looseness of 
the plastic sock, drag is produced to slow or 
stop the fruit as it reaches previously picked 
fruit at the lower end. 

CHELANE OF ARCADIA, 
230 N. Walnut, Arcadia, Calif. 


Figuring Machine Screws 


One of your short cuts and tips [Nov., p. 
143] states that a %4-inch cotter pin takes a 
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“| Made: 
51022 


in One Month's Spare Time” 
—says Earl Reid of Ohio 


(THE FREE BOOK offered below was a big first 

‘step ahead for men like Earl G. Reid of 
‘Thompson, Ohio, who says: "In one month I 
took in $648, of which $510 was clear. I work 
only part time — do a lot of service calls on 
ranges, dryers — also house wiring and elec- 
trical maintenance, 


YOU CAN “BEEF UP” YOUR INCOME, 
SPARE TIME, OR FULL TIME, 
WHEN YOU LEARN THIS WAY TO 


Fix Electric Appliances 


Hight in your home. Spare- 
fime at estart.” full-time 
later’ No experience 
Reeded, no big investment 
Learn how to Repair Bice- 
tFle"Appilances. Many 
en now make #3 Yo 
POUR HUNDRED MIL- make si 

LION Electric Appliances while you 

Quick, Sure Way te Learn 


Everything You Need to Know 
Our 24-page FREE Book makes sure each job is 
fells Row*You'ean. “cash doneright: ready to collect 
cash coming to You. 


Inv on America's Electric 
Appliance Repair boom: 

PREE Sample Lesson 
shows how our easy, clearly 
Dictured ‘instruction pre- 


this bi "Bela, “Ail for less 
than “Bbea dat 
‘At no extra charge we 


0:6. NO olin 
nd Ro saleaman Wil 


aaa ore 
lteter 


Spore Time Earnings] Better Job 


1 
i) 
1 
! 
! 
{Cl Busines of My Own I 
I 
1 
! 
! 


eee Zone... 
‘ccrdied ie Waianae Sy Ca 


perfect 8-32 thread. The major diameter of 
an 8.32 is .164 inch. A 5-40 die would be fine 
since the major diameter of a 5 screw is 
-125 or % inch. 

Beginning with an 0-80. which is .060 inch. 
add .013 inch for each additional number 
and you have the major diameter of num- 
bered machine screws. Commercial screws 
run from .002 inch to .005 inch below the 
major diameter; wood screws a bit more. 

J. CHRENKO, Newark. NJ. 


Making a Floating Whatzit 


Last year I built a 
boat out of some three- 
by-ones, eight shelf 
brackets, and two old 
inner tubes. The craft, 
built for my 10-year- 
old son, is unsinkable 
and won't readily cap- 
size. 

‘The bottom slats 
(not seen in the photo) 
are slightly longer 
than the top ones. 
‘The bottom ends of 
the brackets are bent 
at right angles and the 
bottom slats are se- 
cured to them by bolts and wingnuts. The 


top slats are fastened securely by screws, 
‘A paddle could be made from a length of 
14-inch round with a pair of gallon paint- 

can lids fixed at each end. 
Ken Jamieson, Wanganui, N.Z. 


The Window-Shade Warmup 


Mr. BerG-HaNsen of Norway surprised 
me with description of a window-shade- 
and-pulley hookup for car radiators [“PS 
Readers Talk Back.” Nov., p. 20]. For a 
man living so close to Sweden, he is strange- 
ly unfamiliar with Swedish cars. 

Both the SAAB and the Volvo have had 
radiator blinds for many years. I've owned 
three different Volvo models and now own a 
SAAB Gran Turismo 750 and I've had little 
trouble with fan suction bothering shade op- 
eration. On the occasions when car speed 
caused too much air pressure plus fan ac- 
tion. easing up on the gas freed the shade. 

Cart. Ricuarp Stover, Otis AFB, Mass, 


. I TRIED the 
nally described in PS [Nov. ‘60, p. 193] 
with the roller at bottom of the radiator, but 
I soldered the slot ends closed so the roller 
wouldn't slip forward or out of the brackets. 
The roller is inserted by springing the clips. 
It worked fine except at high speed (as 
CONTINUED 


Pack the 
shaver 
that packs 
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‘® Runs on two flashlight bat- 
teries tucked into its case. 
© World-famous rotary blade 
shoves, ‘flip-top’ cleaning. 
© Easy to pack, pocke 
© Case houses built 


itS OWN POWER ond quick-recoil cord. 


NORTH AMERICAN PHILIPS COMPANY, ING., 100 East 42nd Street, New York 17, 
and throughout the rext of the free world. 


SHAVE 
ELECTRICALLY 
—EVEN IN 

A ROWBOAT! 


© Ask your Norelco dealer 
about the whole line of rotary 


“~ Norekeo 


SPORTSMAN 


lim, 
mirror 


wrelow is known 


“I'm Looking For People 
Who Like To Use Their 
Y “Off-Time’ Constructively” 


Let me Show YOU How You Can Enjoy The Fun, 
7 REASONS 


Relaxation and Profits of Modern Leather Work. 
WHY YOU'LL LIKE 


LEATHER WORK! 
Easy to fol- 


“If you are interested in turning your ‘off hours’ into cash 
profits. then what I have to tell you may be just what you've 
been wanting to hear. 


Imagine the fun of making your hobby pay. It’s easier than 
you think. I know from my own experience that what I say is 
true. I've spent 50 years in the Leather business and I can show 
you how you can achieve the same rewarding satisfaction that I 
have enjoyed over these many years. 


1, SUCCESS 1S FAST 
Now instructions gue 
full completion of first 


You can’t just sit and ‘wish’ your way to successful living. I'm 
looking for people who want to ‘do’ something about it... and 
that someone can be YOU! I'd like to bring to your attention one 
of the great opportunities that’s almost under your nose, so 
to speak. 


3. TANGIBLE REWARDS — Awerds, 
fame ond recognition 
yagh leather 


If you like to work with your hands, then you have the first 
requisite for getting started in Modern Leatherwork, a proven 
recreation for family pleasure and profit. 


4, POPULAR RECREATION — Oppor- 
tunities Yo make new social con= 


party Stop and think for a moment. There are hundreds of oppor- 


tunities offered you every day, but with Leatherwork, there's 
one important difference ... ANYBODY can get started in 
Leatherwork is one of the few h 

Leatherwork you can put the experience y ained through 
this hobby to work making extra profits for you right in your 
own home. 


S. PROFITABLE — Earn extra in- 
come trom te 
Hobby poys for 


4, SMALL INVESTMENT. — 51 
sels range from $5,95 to $12.95. 


I would personally testify that you could never find a more 
rewarding, satisfying experience than Leatherwork .. . one of the 
most interesting and enjoyable arts known to man.” 


7. RELAXING & CREATIVE — You'll 
fin leatherwork one of the most 
rewarding and rel 


SPECIAL 
Free Offer 
owes E> 


Science Magazi 


im 


INSTRUCTIONS 


How to Lace and Carve Leather. 
How to make Tables, TV Bench, 
Leather Garments, plus 23 others. 


n of Tandy Corporation * 98 
retail stores from coast-to-coast, Tandy 
Leather Co., is America’s largest and 


Lot us send you @ copy of 


our amazing new book, #° y 

BLUEPRINTS TO LEATHER, TANDY LEATHER COMPANY 

with detailed instructions, P. O. Box 791-KN, FORT WORTH, TEXAS 
yatterns for making 29 items 

ee bese er easier 1d Please send me my FREE copy of “BLUEPRINTS TO 
items of le LEATHER”, and a copy of your new 1962 Leathercraft 
A $1.00 VALU Catalog and the Tandy store nearest me. 

the coupon, plus Tandy’s new 

1962 Catalog of 112 poges, NAME 

crammed full of 1,001 kits 

‘ond low-cost supplies. ADDRESS 


MAIL COUPON cm 
TODAY! 


NOW YOU CAN 
BUILD A FINE 


You can assemble this new 
Schober Spinet Organ for $550 


—or half the cost of comparable | 


instruments you have seen in stores. The job is 
simplicity itself because clear, detailed step-by- 
step instructions tell you exactiy what to do. And 
you can assemble it in as little as 50 hours. 
You will experience the thrill and satisfaction of 
watching a beautiful musical instrument take 
shape under your hands. The new Schober Elec: 
tronic Spinet sounds just like a big concert-size 
organ — with two keyboards, thirteen pedals and 
magnificent pipe organ tone. Yet it’s small enough 
(only 38 inches wide) to fit into the most limited 
living space. 
You can learn to play your spinet with astounding 
ease. From the very first day you will transform 
simple tunes into deeply satisfying musical ex- 
periences. Then, for the rest of your life, you will 
fealize one of life's rarest pleasures — the joy 
of creating your own music. 

For free details on all Schober Organs, 

mail the coupon now. No salesman will call. 


THE Ke hober Organ 


43 We: 


CORPORATION 


——MAILTHIS COUPON TODAY__ 

6 saolSs teen Chicos capt 

my first kit. 1 
I 


Zone. . .State. 


I 
I 
I 
city. I 
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Mr. Berg-Hansen suggests) when the shade 
failed to raise or lower. But my remedy 
differed. I used paraffin on the radiator front 
and on the radiator side of the shade. It then 
slid easily at any speed. 

Vincent THOMs, Portland, Ore. 


Making Any Wooden Gears? 

“Make Wooden Gears” [Nov., p. 144] was 
a real honey on a much-needed subject. But 
Mr. Love's gears can be made even better, 
quicker, and stronger following my sketches. 


If a kerf is cut in the leaves of the gear 
wheel (A) and the leaves assembled around 
a spline (B), a better wheel will result: 

1) There is more glued surface in propor- 
tion to the load, so the wheel will be stronger. 

2) Because the spline holds the wheel in 
alignment, it will be easier to hold while 
gluing. 

3) If the finished product is pinned as 
shown (C), even more strength will be added 
and it will continue to be of service even if 
one of the leaves should come unglued. 

A. L. Hare, Newtonville, Mass. 


More Memory Short Cuts 

Tue November booklet [‘‘Math and Mem- 
ory Short Cuts”) is great. The field of short 
cuts in numbers is infinite and I'll be glad 
to add these to my collection. 

To convert miles per hour to feet per 
second or yards per second, I have a trick 
formula. I convert to feet per second using 
the method in the booklet—3 (m.p.h. = 2) 
—but deduct 1/30 of the miles per hour. 
Thus at 60 m.p.h., the equation would be: 

360) 60, 
2 30 

The yards per second, of course, would be 
14 of 88, or 29% yards. Your approximation 
is near enough for most purposes, and rep- 
resents the small difference between ¥% and 
22/45. 


= 88 


James S. Rem, New Milford, N.J. 


.. . Your short cut for squaring numbers 
ending with 5 reminded me of this system 
for squaring any number: 

Take 16, for instance: Add enough to 
make the number end in zero (16 + 4). Sub- 
tract a like amount from the number you 
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RCA training at home can be the 
smartest investment you ever made 


THEORY EXPERIMENT AQ serwce 
AD ir, | Apne PRACTICES 


Look what 
you get in 
the Course in 
Radio and 
Face Lee Ls 
Fundamentals . ee 


15 KITS 


to build a Multimeter, 

‘AM Receiver and Sig- 

nal Generator. Kits 

contain new 

experimen 

grated so as to demon- 

strate what you learn in e SIGNAL 

the lessons and to help GENERATOR 
you develop technical ; action of ‘A.Srmust for aging and 
skills. Each kit is fun to : i tor : 


Anyi 


Me 
menial treayencie for ali 
Fadio.and TV w 


Algo, comprehensive, fullyintegrated home study courses in Practical work with the very frst lesson! Pay-only- 
* Television Servicing » Color Television » Automation as- Jong-term contracts to sign! No 
Communications Electronics Feguired. Pay only for one 
‘ake out your future in elec- study group at a if and when you order it! 
this wide variety of courses 


Electronics + Transisi 
+ Computer Programm 
tronics with any one 


SEND FOR FREE HOME STUDY CATALOG TODAY! 


<< on 
[prt reyes | RCA INSTITUTES, INC. tome study School, Dept. PS-22 
omprahective 1 A:Servie f Radio Corporation of America 
1 3s0wen Four Steet, New York 108. Y. 
1 winoutsblguion, rash me the FREE 6-page itrated booklet “Your Carer fa 
1 lectronscy” describing your electronic home study training program. No salesman 
wien 
1 same ae 
In 
H Address. 
| cv —— 
1 Veteran: Enter diacharge date 
The Most Trusted 1 casas —Tae ag of etre RCA ee ion 
i i ‘ho pong, no conor, no Seay. Send coupon to: RCA Victor Company, 
Name in Electronics | 33 or 
‘e 1 
t 
1 


u 


acquire : 
LAW {Hom 
EARN LL. B. DEGREE 


LaSalle’s famous Law Library—used as refer- 
ence in many Law libraries and Law offices— 
has enabled thousands to master Law surpris- 
ingly fast, in spare hours at home, for business 
and professional advancement. 

“These 14 remarkable volumes, comy 
fending. rofessors and lawyers, Fp enol 
basic field of Law in con 
plified manner. 

You advance rapid) bibs) this. Weraus library, 
plus special lectures furnished. ide you 
Etep-by-step with personalized Problem Meth- 
Ga of instruction you Iearn by han- 
dling legal problem: eek 

Send for two FREE booklets, “I 


Accredited member, National Home Study Council 
LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
417 5, Dearborn $1. Dept. 2037 Chicago 5, Il, 


Send me your two FREE booklets described above, 
without obligation 


All over the country, men cre 
‘making money as applicators 
ol Colorcrete— the beauty treat. 
ent for old, drab, time-worn 


masonry surfaces. Stucco, con- 


crete and the like can be trans- 
formed in brief time ond at 
relatively low cost into surfaces 
that gleam in colorful beauty. 
Colorcrete is good for hom 
stores, schools, motels, garages, 
service stations and other pub- 
lic end commercial buildings. 
Range of 16 colors. 
Every community can support 
and many 
3 are still available. 
t required is very 
moderate. Write at once for 
Opportunity Book. 
COLORCRETE INDUSTRIES, INC. 
572 Otfewa Avenue, Hellend, Mich. 
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want to square (16 — 4). Multiply the prod- 
ucts (12 x 20). Add to this the square of 
the number added in the first step (4%). 
Your answer is 256. 

A. L. Harris, Drayton Plains, Mich. 


. .- To ESTIMATE the number of cement 
blocks needed for a job, I figure like this: 
Feet in length minus % gives number of 


blocks. Feet in height plus 14 gives number 
| of rows high. Example: 


16 ft. — Y% = 12 blocks 
8 ft. + % = 12 rows 


144 blocks needed 


For a foundation, add the two dimensions 
plus 4%, and subtract 2. Corner blocks meas- 
ure 24 inches (16 inches on one wall. 8 
inches on the other). Example for a foun: 
tion 20 by 30 feet: 20 + 30 = 50 + %4 = 75, 
less 2 = 73 blocks to one row. 

I worked this out in 1914 and have not 
found it off in all this time. 

Joun J. Horan, St. Louis 


. .. Since you didn’t dip into trigonom- 
| etry, T'd like to share a short cut for remem- 
| bering the functions of the common angles. 


ANGLES 

o> 30° 45° «60°90 
SINE 0 5 707 866 «1 
or: V0 %y/1 “y/2 4/3 vV/4 


‘These were always confused in my mind 
—especially when not used frequently—un- 
til I remembered to think of them in se- 
quence as shown above. 

W. A. ERLEY, Chicago. 


.. Tue hint about Chief SOH-CAH-TOA 
on the cover of your booklet brought to my 
mind another, and perhaps more efficient, 
method for remembering the trigonometric 
functions. I think of the phrase, “Saddle 
Our Horses, Canter Away Happily, To 
Other Adventures.” The initials are taken 
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why I’m glad 


Here are 
3 good reasons 


I became a DURACLEAN DEALER 


Raising a family takes a dependable, steady 
income. Too few jobs offer security and chance 
for advancement. That's why so many men are 
going into a business of their own. All around 
us are local merchants making a good living in 
respectable businesses where they hold a fran- 
chise, The big questions are “What is left to go 
into?—Which business is profitable?—Which 
requires only a modest investment?" Many have 
found the answers in DURACLEAN. 


EVERY TOWN NEEDS THIS AMAZING 
BETTER HOME CLEANING SERVICE 
Duractean is a scientific method of cleaning carpeting 
and upholstery in the home. This better process of 
cleaning by absorption virtually “lifts” the diet from 
fabrics, leaves them bright and lively. Almost every 
home, hotel and many offices are potential custom- 

ers who will call you again and again. 


There's no better way to learn of DURACLEAN 
profit opportunities than by checking with dealers 
already in business. If there’s one near you, call 
him—or ask DURACLEAN whom to call. 


E, BAILEY: ARKANSAS. 


M. LYONS: ILLINOIS. 


L. LAWSON: NEW YORK 


onal advertising creates 
‘month, jobs totaled 


DURACLEAN COMPANY 


2-182 DURACLEAN BLDG., DEERFIELD, ILLINOIS 


DURACLEAN PROVIDES EVERY 
BUSINESS BUILDING NEED 
DURACLEAN headquarters supplies all equipment 
and chemicals to put you in business. Regularly held 
training sessions, cover techniques, methods and 
means of developing business. Local advertising helps 
and merchandising ideas are available; and an impres- 
sive national advertising program pre-sells customers 

‘on the gentle DURACLEAN cleaning process. 

‘Start part time, full time or hire others. NO SHOP 
NEEDED. DURACLEAN service is rendered in the 
home or customer's place of business. Just 2 average 
jobs a day can net $8,750.00 a year. 


MORE WAYS TO MAKE MONEY 

5 other DURACLEAN services multiply your profits. 
DURASHIELD soil retarding service, DURAPROOF 
mothproofing and DURAGUARD flame retarding are 
the other services that mean more money for 
takes less money to establish this prosperous 
business. No wonder so many men with vision are 
ing DURACLEAN DEALERS. Why don't you? 
today for FREE booklets. 


MAIL THIS "FUTURE SECURITY" COUPON 


DURACLEAN COMPANY 
2-182 Duractean Bidg., Deerfield, Illinois. 


1 
i 
i 
Rush me all the facts about DURACLEAN PROCESS | 
fond whot it takes to become @ DURACLEAN DEALER, | 
1 
| 
! 
1 


from the three places in each of the three 
functions: 


a eee 
Sine = pr potenuss CM = Hynotennee 
site 
Tangent = “Aajacent 


This simple memory aid may help other 
readers, 
ALAN Miter, Cedarhurst, N.Y. 


. .. LEARNED a few short cuts from your 
booklet, but I think my method of tempera- 
ture conversion is simpler than yours. The 
magic number is 40. 

To change Centigrade to Fahrenheit, add 
40, multiply by 9, divide by 5, subtract 40. 

To change F to C, proceed the same way 
but multiply by 5/9. 

With the system you give, I always had 
trouble remembering whether to add or sub- 
tract the 32, and when. 

C. L. Van Da Gairr, Dallas. 


Warning for Gasoline Carriers 


Tat “Hint from the Model Garage” 
showing a can of gasoline strapped to the 
roof of a car [Nov., p. 190] could destroy 
hours of fire-prevention work by firemen. 

When the can is upright, its cap may be 
tightened sufficiently to prevent spillage. But 


such cans often leak if laid on their sides, 
especially when pressure builds up due to 
exposure to the sun. In an accident—imag- 


ine a roll-over—gas from the ruptured can 
would flow over the car until it reached the 
hot exhaust or a shorted wire. 

C. H. Jacons, Ft. Washington, Pa. 


Epoxy and a Prayer? 

Tus dodge saved a friend of mine several 
hundred dollars in a tow bill last week: He 
was 10 miles off the highway in Baja Cali- 
fornia, Mex., on a high-crown trail when a 
rock punched a hole in his automatic-drive 
transmission case. All the oil leaked out, 

It was a long walk out to find a tow so he 
decided to try and fix it. He jacked the car 
up and wiped off the gearcase with gasoline. 
He had his fishing-tackle box with him and 

continveD 


CLEAN YOUR 'f 
CARBURETOR 
RIGHT ON 

THE ENGINE 


Stop engine stalling, hard starts, rough 
idling and gas waste caused by a dirty 
carburetor. For immediate results, 
clean your carburetor the fast, profes- 
sional way with GUMOUT and the easy- 
to-use Clean-Out Kit. Or, simply add 
GUMOUT to your gas tank. Either way 
you'll get improved engine perform- 
ance and better gas mileage. Clean 


your carburetor at least twice a year this modern way. You'll save many dollars 
in repair and operating costs. There's nothing like GUMOUT for quick, positive 
results. Get GUMOUT at your favorite service station or auto supply store, 


GUMOU 
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DIVISION, PENNSYLVANIA REFINING COMPANY 
CLEVELAND 4, OHIO 


Gumout 
Pint Can 


Fy dina! Rina! 


$199 per HALF ACRE 

ay that begins in the heart of Savannah, 

to its terminus womes le Angeles. 
‘This ribbon is mighty Route 80—the most travelled highway in 
‘the U.S. Millions of Americans have followed it to the West, coursing through 
fei tung eave dat heen norte 
‘ppl and Louisiana and entering into the plains of Texas. Gradually the 
scenery begins to change. Texas begins to rll, distant hils become higher 
‘Then suddenly one emerges into “The Land of Enchantment.” New Mexico’ 
‘wonders erupt in a blaze of color and majesty. The mighty mountains thrust 
‘themselves, tree-topped, into the raginable blue i? ‘the sky. Dust and 
smoke have vanished from the air and the lungs drink in great delicious 
‘draughts In heady delight Ii is wintertime snow may cap the lofty moun 
tains, If it is. serine ‘of summer or fall the unspoiled air touches the skin 
‘softly and the feeling of well-being is nowhere else equalled. But winter or 
2 ng ecb enh Se se et 
Si beac Steen Sirk ese 
you through the sunshine wonderland of America. In the tropical south 
‘western pocket of our country you glide throug 
Deming. A short while westward and you are in 


towns 


Southwest is there a more beautiful area than the miountain-rimmed, pure- 
siad Ww Wexcoragon of Las race and Deming. 

mnywhere in New Mexico is to live better. The superb climate, 
tatsaly seondoed inthe sonmer sd wits soneya th wits 
=the breathtaking beauty ofa lavish Nature—the young vigor of a state that 
is causing an unprecedented business and investment boom—the record 
‘Which shows that one lives longer, that health improvement is almost 
miraculous—these are the reasons that tens of thousands of Americans 


Consider then: Here inthe center o this miraculous climate and beauty 
are towns which have grown amazingly inthe last 10 years. Las Cruces, for 
trample: 1850 had 12000 people y 1960, 37000. is of 300% 
in 40 year Gow aout your own? Has it grown 5 times is ie 10 years?) 
Uke Tucson and Phoenix, this area is 8 beautiful semi-tropcal paradise 
where palm trees and fong staple cottonfields flower the landscape. 
‘Statistics show the same 85% of possible sunshine, summer and winter; 
these same figures reveal even purer, drier air i 
a aes as ee oa city. of Deming (popu! 


Hal 


‘where you may have a Ranchette of your ver 
This is the lovely basin of land where 


anstructing wie ads facing evry DEMING 


Will have direct access to avenues leading to three 
Tounding cur property=U.. Highways 8, $0 


DEMING, NEW MEXICO 


A RANCHETTE OF YOUR OWN 
In The Healthiest, Sunniest Climate 
In-All America__ 


$5 pown *5 a ‘MONTH 


DEMING RANCHETTES is blessed with water which is called "America's 
finest drinking water, 99.99% pure.” (Almost every shop in Deming displays 
this proud claim in its window.) Home building has 

DEMING RANCHETTES and electric ines and 

you, Schools, hospitals, churches, shops, theaters, golf cours, tenis courts 
these are close by in the charming growing city of Deming. Fertile soll is 
yours for the planting, and wait until you see the stunning landscape of 
cotton fields in bloom. Fruit trees... apple, peach, pear and plum ...do 
‘ot grow better an 

‘And the price of your Ranchette? Just $199 complete fora half-acre, $5, 
‘down and $5 monthy. Tat’ the complete price—no extras, no intrest, no 
taxes! At this moment you may reserve as many half-ecre sites as you wish 
but please bear this in mind: DEMING RANCHETTES is not an enormous 
‘development and land such as this goes fast. At these prices you may want 
your Ranchette to be larger—one, two-even five acres. An immediate 
‘eposit will guarantee that your haifacres wil adjoin each other (this may 
fot be so in the near future). And yeu take ne risk in sending your 
Sezet. Yur pthc wii ars your nd but dot 
‘liste you. You have the unqualified right to change Your mind 
Sta cs fond yu yon Perctors hgonmest, Property Somers Wt pe 
and Photographs—30 full days to go through the portfolio, check our 
references, talk it over with the family. If, during that time, you should 
indeed change your mind your reservation deposit will be instantly 
refunded. (Deming and Albuquerque Bank references.) 

Ten years ago, in nearby Las Cruces, a comparable fertile hal-cre such 
‘as we offer in DEMING RANCHETTES could have been bought for $199. Today 
it's up to $2000! Experienced realtors predict the same future for Deming — 

{much sorter Unt! hs mas ene fo ou your neat cis malng 
{the coupon below. And one more thing: we promise that no salesman wil 
annoy you. Thank, sincerely, for your attention, 

ey 

DEPT. 5 1 
1 112 West Pine Street, Deming, New Mexico H 

Gentlemen: | wish to reserve the following site in Deming Ranchettes: 
1D Yeacre for $198. | enclose $5 a5 a deposit. 

D1 acte for $395. | enciose $10 as a deposit. 1 

B14 acres for $590. | enclose $15 asa deposit. 1 

(Ci 2¥e acres for $975. | enclose $25 as a deposit. 1 

DS acres for $1925. | enclose $50 as a deposit. I 
Please rush complete details, including my Purchaser's Agreement, 

Property Owner's Kit, Maps, Photographs and all data. itis strictly | 

‘may change my mind within 30 days for any reason 

that my depost wil Be ly and Instantly refunded i 1. I 

-t 
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MEN PAST40 


Afflicted With Bladder Trouble, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 

If you are a victim of these symptoms, your 
trouble may be due to Glandular Inflammation. 
A constitutional Disease that requires special 
types of medical treatment. Neglect of such In- 
flammation causes men to grow old prematurely 

and often leads to Incurable conditions. 

‘Most men, if treatment is taken in time, can 
be successfully NON-SURGICALLY treated for 
Glandular Inflammation. If the condition is ag- 
gravated by lack of treatment, surgery may be 
the only chance. 


NON-SURGICAL TREATMENTS 


The NON-SURGICAL New Type treatments 
used at the Excelsior Medical Clinic are the 
result of discoveries in recent years of new 
techniques and drugs, plus over 20 years research 
by scientific technologists and doctors. 

Men from all walks of life and from over 
1,000 communities have been successfully treated 
here at Excelsior Springs. They found soothing 
and comforting relief and new health in life. 


RECTAL-COLON 
DISORDERS 


‘associated with 
Tatiammati 


EXAMINATION 
AT LOW COST 


REDUCIBLE HERNIA 
Is also amenable to 
less Non-Surgical tre 
that we have devel 


you will 
take the treatments needed, 
which are so mild, hospi- 
talization is not needed— 
a considerable saving in 
expense, 


Write For FREE BOOK 


The Excelsior Medical Clinic 

has published a New FR 
Book that deals with diseases 

peculiar to men. It could 
Prove of utmost importance to 

Roe future lite, Write today. 
fo obligation. 


[ excetstor ] 
| MEDICAL CLINIC | 
| Dept. 86251 
| Excelsior Springs, Mo. ! 
|, Gentlemen: Kindly send me at once, your | 
New FREE Book. | am interested in full | 
H information. (Please Check Box) | 
| landular Hern ! 
| Inflammation [|] Rectal-Colon | 
1 1 
1 1 
| | 
= 
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out of it he fished some epoxy cement kept 
for gluing ferrules on his poles. He mixed 
the epoxy cement and hardener with pieces 
of his torn up shirt and stuffed this in the 
gearbox hole. 

In an hour it had set and he filled the 
transmission with water from his water bag. 
By driving slowly, he made it 20 miles back 
to the nearest Mexican garage. They welded 
up the hole, gave him a refill of proper 
oil, and he drove back to the U.S. with no 
further trouble. 

Roser B. Ryan, Torrance, Calif. 


From the Horse’s Mouth 

“Wuar's New in Engineering” [Oct., p. 
78] reported that Olds and Buick were using 
alternators in place of generators on cars 
with air conditioners. But dealers in both 
cars, and factory representatives, insisted 
that GM was not using alternators on any 
1962 models. I then wrote to you. 

Armed with your letter and the original 
engineering material you sent me, I returned 


™ 


to the Oldsmobile agency. They made 
further investigation and accepted my order 
for a new car using an alternator with their 
conditioning unit. Actually, thanks to 
‘ou, I was given my choice between a 52- 
amp alternator and one of 90-amp capacity. 

N. D. McComas, St. Petersburg. 


More on a Foggy Subject 

‘THE comments of Mr. Schmidt and your 
reply on why cars like foggy weather [“PS 
Readers Talk Back,” Oct., p. 14) are open 
to question. I participated in a research 
project on water injection—a controlled test 
in which a Chevrolet engine was given vary- 
ing amounts of water at various loads and 
speeds. Our test results indicated that you 
never get more power per pound of fuel con- 
sumed by increasing the moisture intake. 
Increasing exhaust temperatures gave evi- 
dence that the combustion process was 
slowed down. This would account in part 
for the fall-off in power per pound of fuel. 
Slowing down the rate of combustion would 
also provide a smoother power stroke. 

Mr. Schmidt believes that the super- 
heated steam yields additional power. I be- 
lieve the superheated steam exists at the 
expense of part of the fuel energy. 

Your statement that there is more oxygen 


(Continued on page 39] 
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GET READY FOR THE SPACE and SCIENCE ER! 
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War Surplus Ameriean-Made 7150 Binoculars [ 


HT reel agar, Fase e, pt 


piare—stmiiar wo above and 


es) 
8 EE Scraaas 


AQUE PROJECTOR 
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ink ‘oth of fun. Order yours now. 
‘Stock No.” 70,208-H. 


ADJUSTABLE 
Ledipaysena WRENCH 


‘Stock No. 70,355-N. 12.80 Postpaid 


BUILD A SOLAR ENERGY FURNACE 
A fascinating new eld. Bulld your own, Solar Furnace for 


70.130." 


MINIATURE WATER PUMP 
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iments, miniature 
{ins 10 gage ralftoad baekstrope, te. Flay 


32 POPULAR SCIENCE FEBRUARY 1962 


‘AMAZING SCIENCE BUYS 


-for FUN, STUDY or PROFIT 


fester power plug will sput finer mars, Afirror 
Ris tarke "the lait aatherine. power” Aliror 
iuaranteed to_atve eal ua of res 
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‘FISH’ WITH A MAGNET 2 
So Treaeere Heating On The Bottom 
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sipton—Alnico WDB a 

fon land=-much reat 
Order how abd try" this. new sport. 


Masnet.. $9.95 Postoald 


SCIENCE TREASURE CHESTS 
g For Boys—Girls—Adults! 
‘Sclence Treasure Chest—Rxira-powerful magnets, po- 
Triaing flters, compass, one 
iifraccion erating, 


Strtace mirrors ami’ tots more. 
Stock No. 70,383-" . . 


‘ersatiity. Hundreds of Uses in carpentry, brick 
Iaying, foundation work, serading, irigation ot 
drainage. ‘Much below cost of ordinary survesiny 


‘slanting 
Stock No. 70,267-" 


SPELLBINDING EXPERIMENTS with 
SILICON SOLAR CELL AND SUN BATTERY! 
Hight into 


Bern, ete, 
The Tow 


gn sunli 

oe ig 

“Tg initamps, Spano Handbook 

‘on 1 pat experinient 

‘Stock No, 60.216-N, $2.25 Post 

Selenium Photocel. Lower power, lower price than Sillcon Col 
$1.80 Post 

Handbook. Fascinating 112-pase Hand 

fun poet 

Zoplcations: Paperdound, 6° 0 


Stock No. $230-N * 
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By Martin Mann 


The march of FUG) 


Not-so-funny measles. Just about everybody gets measles. The pink 


MEASLES 
virus 


spots are usually greeted with smiling relief—it isn’t anything 
serious. But medical scientists are no longer amused. For 
measles can be a serious disease. While hardly in a class with 
cancer or automobile accidents, it kills about twice as mam 
American children as does polio (in a population fairly well 
needled with Salk vaccine), and is a worrisome cause of drastic 
brain damage. In poorer countries, measles is a vicious plague— 
the death rate runs higher than 20 percent in some sections of 
Nigeria. 

Now a remedy seems to be at hand. Measles is caused by a virus 
—tiny molecules that are on the borderline between living or- 
ganisms and inanimate chemicals. Viruses cannot be knocked 
out by germ killers like penicillin, but they can be blocked in 
advance with vaccines, which stimulate the body to produce its 
own virus-dissolving antibodies. 


Two main types of measles vaccines are in the works (thanks 
largely to Harvard’s Nobel Prizeman John F. Enders, who in- 
vented a simple way to grow viruses in test tubes). One is a 
killed vaccine Salk polio shots): regular measles virus that 
has been killed with formaldehyde. The other is a live vaccine 
(like Sabin polio pills): a weakened but still living strain of 
measles virus cultivated from the regular virus. Both prevent 
measles (standard measles, that is, not the three-day German 
measles, which is a different disease). But neither type works 
quite right. 
Killed vaccine takes effect slowly. At least three separate shots 
are needed. And the immunity does not last—booster shots are 
necessary, as they are with Salk vaccine, 
Live vaccine avoids those drawbacks but introduces a new one: 
It makes the patient slightly sick. Some parents think the vac- 
cine reaction (fever and rash) is almost as bad as the disease. 
One way to get around this is to mix the live vaccine with gam- 
lobulin—a_ substance refined from the blood donated to 
blood banks. This pooled gamma globulin contains the virus 
antibodies of many different people and includes measles anti- 
bodies. Used alone, it makes only a temporary preventive 
against the measles disease. But it does temper the reaction 
caused by live measles vaccine. 


You can expect a sheathed-claw catfight—mostly in press re- 
leases—between backers of the two vaccine types. Both are al- 
ready being manufactured, for tests, by pharmaceutical com- 
panies (Pfizer makes killed vaccine, Pitman-Moore live vaccine). 
And measles vaccine is certain to become a large and profitable 
business—4,250,000 American babies are born every year, each 
a practically guaranteed customer. So far, neither type has been 
okayed for general use by the U.S. Public Health Service. 


Spotting fire with radio waves. Oddly enough, firemen fighting a 


big blaze can’t tell where the fire is. Smoke hides everything, 


CONTINUED 


BR 


The march of science continued 


and is often heaviest where there’s no flame. A new scheme that 
may point right to the hot spots got a real—and successful— 

workout on Los Angeles’ disas- 
trous Topanga Canyon brushfire 
dast fall. It penetrated the smoke 
blanketing the area to locate 
the fires and map their paths. 


The trick was managed with a 
new kind of electronic camera, 
a scanning microwave radiome- 
ter developed by Space-General 
Corp. of Glendale, Calif. This 
device picks up radiation from 
flames. It scans over a wide 
area, like a radar, and feeds its 
signals to a radarlike screen: 
Each pip is a flame area, the 
brighter the pip the hotter the 
flames (see photo). 


During the Los Angeles fire, the 
radiometer scanned for hot spots 
from an airplane flying at 10,000 
feet. Used that wi ire watch- 
ers could check 100 square 
s every three minutes and 
k out the danger areas that 
needed immediate attention. 


The whale’s strange treasure. People are always sending the Uni- 
ers Marine Laboratory samples of glop from the 

d_asking, hopefully, if they have found ambergris, In 

the past 16 years, exactly two people have. One piece w 

less than an ounce, but the othe: 200 pounds 

finder, Samuel Nixon of the B: 


For ambergris, though wildly improbable, is no myth. It c 
only from the intestine of the sperm whali (apparently it’s j 
impacted dung). When freshly excreted, black, sticky like 
tar, and, says Dr. C. P. Idyll, “stinks abominably.” Most pieces 
are found after they have been floating in the ocean a long time. 
By then, the color has faded to amber or even white, and the 
smell has weakened to a sweetish sea odor. 


The oldest, whitest ambergris is the most valuable—for, of all 
things, perfume. That is the only use; as a fixative, to make 

rfume odors last longer. It’s so rare and expensive that it can 
be used only in the best types of perfume. The current price 
ranges from $2 to $9 an ounce. 


Most lumps are small, like pebbles, but English whale expert Dr. 
Robert Clarke found a 926-pound boulder of ambergris in 1953. 
It came from a 49-foot whale caught in the Antarctic. (Ordi- 
narily it’s not easy to tell the real thing from washed up bits of 
wax or rubber. The Marine Laboratory, Miami, puts out a bulle- 
tin that describes identification tests.) 
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SAVE POWER TOOLS 


GUARANTEED TO DO THE WORK OF $40, $60, $80 UNITS 


@ SAVE! BUY DIRECT FROM REVOLUTIONARY PATENTS DECREASE COSTS, INCREASE EFFICIENCY. Top quality 
FACTORY full scale power tools of heavy duty 100% cast iron and steel. Streamlined design features 
© PROFESSIONAL QUALITY, such as perforations on table tops reduce weight, cut material costs, cut polishing and grinding 
LIFETIME ENGINEERED time—reduce production costs. Special patents provide added efficiency, accuracy, savings. 
‘© UNCONDITIONAL 10-YEAR ‘Nothing left out but exp've gingerbread. Parts made, assembled, tested and packed in our own 
GUARANTEE factories, shipped direct to you, No retail store handling or profits to add to your cost. 


DOES THE WORK OF $50 BENCH SAWS! 
CROSS-CUTS, IPS, BEVELS, MITRES, DADOES, CUTS 
COMPOUND ANGLES. Patented motor mount takes any standard 
¥%4 to % hp. motor ... Keeps belt tight, assures perfect alignment 
at any angle, transmis full power. Table stays level—blade tilts, 
locks securely at any angle to 50°, raises, lowers 0°-2/", 
Patented tit mechanism has accurate etched scale, Takes stand- 
ard blade, saw insert removes easily for insertion of any STAND- 
ARD dadoe heads, cutters, etc. Accessories, table extensions, 
when wanted, at factory prices. Versatile, rugged performance 
proven by almost a half-million users. 


UNCONDITIONAL 10 YEAR > 


GUARANTEE 


DOES THE WORK OF $60 UNITS 

Now, at little more than a hand tool price, a guaranteed 
professional quality precision machine which does same work 
as skilled hand planing . . . much faster, more accurately. 
Make accurate glue joints; rabetting cuts for doors, win 
dow frames, tab square taper cuts for chair legs; 
extremely accurate beveling. Helps amateurs produce quality 
work—with the sweat eliminated, 


TOP QUALITY FEATURES SPEAK FOR THEMSELVES Ss NOW 
«Precision ground cast iron tables, adjustable for depth of cut = Rigid cast iron base « 4 
cate Pee 192° 
tne atte any ostion, any angle 5" «Pate pando urd thing pant 
to loosen!) » 8 ter head. UNCONDITIONAL 10-YEAR GUARANTEE, 80% precision ground cast iron and steel Ex, Cal 


HIGH SPEED 
TILT ARBOR 
BENCH 
SABRE SAW 


TAKES THE PLACE OF 
$100. BAND, SAW — 


sturdy all cast iron power 
wood of plastics with 


5. Perfect 
ors 
ONDITIONAL Tt 
YEAR GUARANTEE, 


Complete as shown 
Fp. Colt 


lane. 
UNCONDITIONAL 
zap. cout. 10-YR. GUARANTEE! 


519% 
30 DAY MONEY BACK GUARANTEE 
‘You must be satistied or money refunded, no questions asked. 
AMERICAN MACHINE & TOOL COMPANY 
Dept. PS-22,  Rayersiord, Pa, 


t 
' 
1 
' 


$985 


DOES THE WORK OF $48 UNITS—This 
Speed of machines selling for 4 times as 
‘much, Has tubular steel bed, ball thrust 


stock. 2 speed pulley. Fits 
the home or pro- 


BENCH DRILL PRESS 


DRILLS TO CENTER OF 10” 
CIRCLE — Rugged, dependable 
all cast iron and stool Table 


tool will turn 
precision and 


adjust 
EohortioNat’ v0 ean” cUAR: 
ANTEE. 


$1995 


ess Bett 
Exp. Col. 


‘American Machine & Tool Co., Dept. PS-22, 


i Sabre Sew $19.95.) Jointer-Planer $19. 


ADDRESS. 


erry 


Dividend! 
Earn More! 


‘Money in by the 15th 
earns from the Ist 


Free with 


$5500 "count 
POLAROID ELECTRIC. ML 


EYE CAMERA 


The new, fully-a 
matic Jas Model 


Free with 
$1,000 ‘Account 
PHILCO SLIM-LINE 
CLOCK RADIO 


New 1962 Model. UL 
approved. AC ony, 


5100 “Account 


DEBUTANTE 2-in-1) 
Wain DRYER | 


54 Years = 1908-1962 


CITY SAVINGS 
SOCIATION 
Chicago Avenue, Chicago, II 


ASSETS OVER $22,000,000.00 


LEARN TO EARN 


HIGH WAGES 


AS A HEAVY EQUIPMENT 
} OPERATOR OR MECHANIC 


© WORLD'S ONLY CONTRACTOR 
OWNED AND OPERATED SCHOOL 
© MODERN EQUIPMENT, HIGHLY 
QUALIFIED INSTRUCTORS 
‘© V.A. APPROVED FOR GI TRAINING 
Learn to operate bulldozers, draglines, 
cranes, back hoes, scrapers and motor graders 
ON ACTUAL CONSTRUCTION PROJECTS | 
Learn by doing . . . no impractical 
correspondence courses, 


WESTERN SCHOOL 
OF HEAVY EQUIPMENT, 
OPERATION 


Wai TooaY 
FoR Fa 


Member American Road Builders Association 
Associate Member Associated General Contractors 
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| Booklets You Can Order 
to Help with Hobbies 


The following booklets, of special in- 
terest to Popular Science readers, are 
| offered at a small charge by the sources 
listed with each. Please order direct— 
| and not from Popular Science. 


| HOME ELECTRONICS 


How to Become a Radio Amateur. The 
American Radio Relay League, Dept. P, 
West Hartford 7, Conn. 50 


Build Your Own Audax Paraflex Speak- 
er System. Audax, Inc., Dept, P, 38-19 
108th St., Corona 68, N. Y. 25e 


Guide to High Fidelity. Electronic In- 
strument Co., Inc., Dept. P, 3300 North- 
ern Blvd., Long Island City 1, N. ¥. 50e 
PHOTOGRAPHY 
Editing for Better Movies. The Kalart 
Co., Inc., Dept. P, Plainville, Conn. 50¢ 
BOATING 


Boatman’s Painting Guide. Internation- 
al Paint Co., Inc., Dept. P, 21 West St., 


New York 6, N. Y. 25¢e 
| MODEL RAILROADING 
Catalog of Model Railroads. Polk’s 


Hobby Store, Dept. P, 314 Fifth Ave., 
New York 1, N. Y. 50 


HANDICRAFTS 
Plans for Woodworking Projects, Easi- 
Bild Pattern Co., Dept. P, Pleasantville, 
N.Y. 35e 


HOME IMPROVEMENT 
Brick and Concrete Masonry. Small 
Homes Council-Building Research Coun- 
cil, Dept. P, University of Illinois, 
Urbana, Ill. 15¢ 


Planning Electrical Wiring for Your 
Home. Sears, Roebuck and Co., Dept. 
P, Philadelphia 32, Pa. 35e 


TOOLS 
Circular Saw Blade Guide. Disston Di- 
vision, H. K. Porter Co., Consumers’ 
Service Dept. P, Porter Bldg., Pitts- 
| burgh, Pa. 25e 


[Continued from page 30] 
in dense air than in dry is true, but the 
density of air is a function of temperature 
rather than suspended moisture. Part of the 
fog while passing through the venturi of the 
carburetor probably vaporized, which would 
cool the air and increase its density. 

C.J. Doury, Valsetz, Ore. 


. . . WATER vapor in the atmosphere dis- 
places oxygen in the air taken into an en- 
gine and produces no power of any kind by 
itself. This lack of oxygen produces a richer 
mixture for a given volume of air taken in 
since the fuel jets are of fixed size. This, 
plus the fact that it’s usually cooler on a 
foggy day, lowers the knock characteristics 
of any engine. To produce more power, a 
greater throttle opening is required than 
with a drier mixture. This will show up on 
a dynamometer at full throttle only. 
fater injection is used on highly super- 
charged engines to enable more power to be 
drawn from them for shorter periods at the 
top end of the power range, The water 
merely acts as a cooling agent to lower the 
charge (induction-compression) temperature 
of the mixture after it leaves the super- 
charger. This allows higher manifold pres- 
sures without dangerous detonation. 

W. W. Fiemine, N. Vancouver, B.C. 


For Stars and Bullfighters? 


You show a patent for a crosswalk light 
timer [“New Ideas from the Inventors,” 
Oct., p. 110]. Over a period of years, I have 
seen many of these in operation on street 
corners around here. I think they even have 
one at Hollywood and Vine. 

Epwanp WILKINS II, N. Hollywood. 


. .. WE HAVE seen a 
similar _pedestrian- 
crossing light timer in 
Bilbao, in the north 
of Spain. In the 
middle of the street 
was a signal—a large 
calibrated dial, half 
red, half white. A cir- 
cling lighted indicator 
showed time rem: 
ing before a signal 
change. The indicator 
itself, changing from 
red to green, served as 
the traffic signal. 
Cort KLoKe, 
Barcelona, Spain. 


They Beat the Dutch 


I pisacree with David Scott 
crowded Dutch Push Back the Sea,” Nov., 
p. 112] when he says the Netherlands is the 
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MONEY-SAVING 1962 
ELECTRONICS CATALOG 


ALLIED 


ELECTRONICS 
for everyone 


SAVE MOST ON 


EVERYTHING IN ELECTRONICS 
‘world’s largest selection of famous name brands 


Send today for this rex Catalog—the world’s 
Digest, featuring everything in Electronics for 
jern living. Largest selection of all famous 
name brands, including products and values 
available only from ALLigp. Whether you're a 
kit builder, experimenter, hi-fi fan, Amateur, 
technician or student, you'll save most on: 


@ KNIGHT-KITS®—Best in Build-Your-Own 
‘» Everything in Stereo Hi-Fidelity 
= New Multiplex Stereo FM 
SAMIGHT® Seper-Valve Stereo Wisi OAILS (= 
¢ Tope Recorders & Phone Equipment et 
1 Citizens Band 2-Way Redios iy 
e TV Tubes, Antennas, Accessories a oo 4 
Amateur Station Equipment cv 
1 Public Address & Intercom oy q x 
Latest Test & Lob Instruments y 
tronice at ALLIED—the world’s largest 
electronic supply house. Get fastest 
service, expert personal help, easiest~ 
Pare 1962 atin Catalo 
Satisfaction Guaranteed 
‘or Your Money Bock 
{ auseo eapvo, bop «2-22 
1100 N. Western Ave., Chicage 80, I. 
| cy Rush FREE 1962 ALLIED Catalog. 


New All-Transister Steree Hi-Fi 
‘© Parts, Tubes, Transistors, Tools, Books 
SAVE MOST on everything in Elec- 
pay terms. Send coupon today for 
ALLIED RADIO 


! 
1 Nome. 


WORLD-WIDE 
STAMPS 


Felecred! 


coltecti all 
mint and 


jentine, topic 
nfted circu 
is new, FIRE 


‘GARCELON 
Maine 


Calais 


. Rush FREE 100 Different Stomp, other offers 
1c for handling, (PLEASE PRINT). 


‘The new APACHE EAGLE off-the-ground camper in mock 


THERE’S ROOM FOR REAL LIVIN’ 
IN THE NEW APACHE FOR 1962 


Room a’plenty for all your camping gear, on 
theroad and when you're set up. Cook, eat, sleep 
in spacious comfort. See what real camping is 
like . . . see APACHE. 


FREE color catalog of the 
full APACHE line 
available at your nearest 
APACHE Camping 
Center or write to: 
monutactoce 


SAPACHE 
we 


3 GREAT 
APACHE MODELS 
The EAGLE.....$645 
The CHIEF 525 

345 


The SCOUT... 


VESELY MANUFACTURING CO. 
#8 Box ISI, Lapeer, Mich. Dept. PS-2 


SOME DEALER TERRITORIES AVAILABLE 
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most densely populated country in the 
world. I believe you'll find that Monaco 
holds the record (32,049.5) persons per 
square mile), and Vatican City and Java 
both are more densely populated than Hol- 
land. 

Paut C. UNanasr, Bethlehem, Pa. 


The Waste Makers? 

Tue piece about clearing 21,000 acres of 
densely forested hardwood timber [“Tree 
Stinger Downs Forest Giants,” Nov., p. 70] 
by simply reducing it to kindling wood with 


bulldozers horrified me. This appears to be 
an outrageous waste of our country’s re- 
sources and a costly loss to the Texas county 


doing it. 
R. Remnant, Kingston, N.Y. 


. I was shocked by the picture of that 
horrible monstrosity—a tourist hotel planned 
for the rim of the Grand Canyon ["Picture 
News.” Nov., p. 90]. Isn't it enough that 
people are allowed to block our view of the 
countryside with ugly billboards or mar it 
with trash thrown along the roadways? I 
have never seen the Grand Canyon but 
many people consider it the greatest natural 
wonder in the world. 

Mrs. Rouert Grese, Madison, Wis. 


The Grand Canyon is a National Park. 
Since it belongs to all the people, the editors 
feel that any news concerning it—good or 
bad—should be brought to the attention of 
its readers, Americans who disapprove of 
any plans concerning their parks should 
write to the National Park Service, Wash- 
ington, D.C., and their congressmen. 


Join-the-Scavengers Department 

Tue medium- or large-size liquid deter- 
gent cans make sturdy substitutes for fun- 
nels. Just cut out the bottom. Plastic bottles 
serve, too. and can be cut off at the bottom 


with a knife. 
Rosert McRae, Webster, N.Y. 


. How about having some of your more 
ingenious readers come up with ideas on 
different things that can be made from 
motors of discarded but still operative elec- 
tric shavers? I imagine a good percentage of 
your readers have two or three of them 


‘CONTINUED 


22 STOCKS LIKELY 
TO SPLIT IN 1962 


The Number of Shares You Hold Could Double or Triple 


Our staff, using the latest market statistics, has Just com- 
pleted. a most timely survey. It examined the history price, 
Snrnings potential and capitalization records of hundreds of 
Sompantes for stock-aplit-posalbilities. We wanted to find out 
“high “companies ‘might exchange 2, 3. or'4”shares of new 
Stock ror gue of the old in 1962—this Increasing the number 
‘bf shares held 

Gut of this 


Sidates—com 
Know, stock 


mand for the. st 


‘This offer ts open to new trial subscribers. only 
‘Ai We'nek in return {a the cost of postae and handling ($1) 
‘The” percentage gains shown in connection with our Model 


Inc., Dept. PSM-2 
ek 17, New York 


! 
Dow Theory For 
| 17. 40th Street, New 


Please 


COMPARE THIS FOR GAINS 
DOW THEORY GROWTH LIST Up 101.6% 


(From Noy, 28, 1958 to Dec. 15, 1961) 


4 DOW MODEL PORTFOLIOS Up 191.8% 
(From Jan, 31, 1958 to Nov. 17, 1961) 


OVER-THE-COUNTER LIST Up 68.1% 
(From Sept. 30, 1960 to Dec. 1, 1961) 
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Name 


| 
| 
Address. | 
| 
City I 
! 
ot 


State 


FRANCHISED SERVICE DEALERS URGENTLY 
EXPANDING COMPANY THAT Guadrupled BUSINESS IN 1961! 


NOW you can share in @ $4 BILLION a 

industry, Exclusive protected | franchise 

offered by world's I 

Service (publicly owned). 

ing, service, — supply 

We" finance’ service sales (thru Diner's Club] —no 

waiting for your money. We also finance equipment 
Bo own, Bal, 3 years.’ Unusual protit-makin 

Plan'to those who ACT NOW. Write or call collect. 


GENERAL SPRAY SERVICE, INC. Dept. PS-2 
General Spray Bldg. Katonah, N. Y., CE 2-5144 


New Table Top Invention Puts You In 


PROFITABLE RUBBER 
STAMP BUSINESS 


ime in 9 
‘ordinary electrical outlet. 
‘rce information 


make it with 6Oc worth of sand & cement! 


SELL IT FOR $2000 


every home a prospect for these “LIFETIME” 


CONCRETE 
INCINERATORS 


Make big. profits manufacturing 
proof, fire proof, almast indestruc 
yard of garage 

Sell to. 

partment and carden supply. stores, 
Phila, manufacturer doing big volume 
with Sears, Roebuck: large department 
‘Stores. Exiy to follow instruc 

tions and all needed equipment 
supplied. Exclusive _ protected 
{ranchise—No competition! Ter 
titories going fast. Write im- 
mediately for full 


r---------- 


T. C. TOR, Dept. PS-22 
318 Rancocas Ave., Delanco, N.J 
Gentlemen: 

Rush full information about your 
concrete incinerator protected 
franchise otter 


BE YOUR OWN 
MUSIC TEACHER 


How Easily You Can 
lion "ANY Instrument 


Now irs 


Chtrtered 1y)8. 0 Slate Bdwea 


Thon Trent) 
MAIL COUPON FOR FREE ILLUSTRATED BOOK 


ewes) 
| tome 
rong 


Miudio tia, Port wannionton, 
1 rouse seme mie pone Space It 


‘iid eth 


FREE ‘Key Machine 


Kind master locksmiths 
use. Sells for $125, 
but yours FREE with 
Locksmithing Course 


You Can Learn To Be A 


LOCKSMITH 


in your spare time 

‘There's u big demand for skilled locksmiths. You 
ean earn big money either full or part-time in 
your own home. Be your own boss; earn steady, 
year ‘round income with no layoffs. The BELSAW 
INSTITUTE training, recommended by profes- 
sional locksmiths, teaches you to make keys, open 
and repair locks’on homes, cars and buildings. 
Easy, step-by-step illustrated lessons complete 
with ‘all tools and supplies. We tell you how to 
get servicing jobs, how much to charge, how to 
carn while you learn and how to build a secure 
cash profit bus 

_Mail Ci 


BELSAW INSTITUTE, 112 Fleld Bldg, Kansos City 11, Mo. 
‘Send FREE book, “Keys To Your Future!” 
No obligation, No salesman. 


Nome. 
Ad L088. 
City 
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around the house by now. Seems as if you 
could make a vibrating etcher for photo- 
graphic purposes, adapt them to HO-gauge 
trains, use them to run small circulating- 
water pumps for displays, and so on and on. 
Anybody got any more ideas? 

Ciype RIELL, Vernon, Tex. 


Ganging Up on Old Man Winter 


Now that winter's on our backs and ice is 
often under the car's wheels, Id like to pass 
on a dodge I've learned for controlling a car 
on an icy road: I hit the clutch pedal. 
Works like a charm! 

W. C. Evans, Vancouver, B.C. 


. .. Last winter my wife and I went on a 
long trip in our convertible and learned 
something we'd like other convertible own- 
ers to know. 

If your ears start getting cold on a long 
trip because of a stretched roof (steady 60 
m.p.h. or more), put the heater on defrost. 
The cold draft from the roof will be heated 
before it reaches your face and you'll be as 
comfortable as if riding in a sedan. 

Emm. J. Kus, Passaic, NJ. 


Check That Tailpipe 


Ir 18 my understanding that all American 
cars since 1949 have used heaters that 
brought in air from the outside and heated 
it. Anyone sitting in a parked car [“Gus 
Goes to the Movies,” Nov., p. 192], with the 
motor and the heater on, should be safe. 
With all the windows closed, the slight pres 
sure created by the fan of the heater bring- 
ing in air from the outside, and with no 
place for it to go except through cracks, 
should have kept exhaust from seeping in. If 
this is not true, I've been driving dangerous- 
ly for years. 


C. B. Heaptey, Salem, N.H. 


With many car-heating systems, you have 
a choice of recirculating inside air or bring- 
ing in outside air. In very cold weather, 
you'd recirculate inside air, Also, you've for- 
gotten the condition of the tailpipe—pre- 
sumably the one in your car is not bent like 
@ pretzel. 


Tip for Wagon Owners 


Wacon owners may be interested in my 
method of keeping the rear window clean. I 
attached air deflectors ($5.65 from a mai 
order house) and now my rear window stays 
cleaner than the windshield. 

The deflectors strike at the cause by 
scooping air from the side of a moving car 
and partially, or totally, eliminating the 
vacuum and turbulence at the rear. I find 
them better than mud flaps. 

Leo A. Rocackt, APO, NY. 


Less than two minutes. 


A few moments taken 
now may save you months of expense later. 


Would you welcome a HOSPITALIZATION POLICY in which: 
ONLY YOU CAN CANCEL 


Regardless of how many times you are hospitalized the Company could never 
cancel your policy. Each time 3 © hospitalized you would receive $100 each 
week for as long as you remain in the hospital . . . for life if necessary ! 

NO AGE LIMIT 


Whether you were 1 or 100 you would receive the same liberal coverage. 


ALL BENEFITS PAID IN CASH 


Claim checks would be made payable directly to you— tax free —to use 


wish! 


NO WAITING PERIOD 


All your benefits begin immediately on noon the day your policy is issued. 


nL We 


IF you do not drink and IF your doctor. has not already told you that it's time 
for you to enter the hospital .. . then you are eligible to apply. 


For complete information TURN 
TO THE NEXT PAGE. Read it 
carefully. See what prominent lead- 
ers say about THE GOLD STAR 


PLAN. Read what happy policy- 
holders write. And be sure to read 
the MONEY-BACK GUARANTEE. 


A HOSPITALIZATION 


Pays $100.00 Weekly trom First Day for Life 


if you are the one 


tion Policy will pay you 
$100.00 a week in 
cash, from your first 
continue paying as long as 


Wf you do not drink and are carrying ordinary hos: 
pitalization insurance, you are of course helping to pay 
for the accidents and hospital bills of those who drink. 
Alcoholism is our nation’s 23 health problem, rankin 
immediately behind heart disease and cancer! With the 


LOW RATES FOR 


With a Gold Star Total Abstainers’ Hospitalization Policy, 

you receive $100.00 per week in cas 

Yemain in the hospital, starting from your very 

he or accident. If your hospitat 

ne week, yOu stl collegt at the rate 
Goto 


Pag 
jour benefits are tai 
yenerous protection costs on! 
19. through 64, or 
the rate Is 
just $3 for 'a month's protection. And for each adult of 


SS 
OUTSTANDING LEADERS SAY: 


JEROME HINES, leading bass with the 
Metropolitan Opera pany: "The 
non-drinker is a better risk and should 
be entitied to a better insurance rat 
There has long been a need for a spe: 
cial hospital plan for total abstainers 

inown Art DeMoss for a long 
am most happy to recommend 
iow cost Gold Star Policy. It should 
prove to be a real help and blessing 
fo all who can qualify.” 


De, DANIEL A POLING, noted mint 
be Man 2; MOWING, aes ee 
of a hospital plan 
eerie eae ee 


4,5; PENNEY, philanthropist, Founder 
of the J. C. Penney Company: “I hav: 
‘a sincere conviction that liquor is one 
of the chief causes of unhappiness 
both ‘to the people who drink and to 
‘those who are near and dear to them. 
Early in my life | decided not to touch 
liquor. | am delighted to know of the 
De Moss Gold Star Total Abstainers™ 
Plan that provides a premium rate so 
much lower. This is the way it should 
be because most automobile and 
ther “accidents occur because of 
inking.” 
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to Readers of POPULAR SCIENCE MONTHLY 


GOLD STAR PLAN you are not called upon to help pay 
the high bills for the ailments and accidents of those 
who drink. GOLD STAR rates are based on the SUPERIOR 
HEALTH RECORDS of Non-Drinkers! 

For the first time, you can get the newest and most 
modern type of hospitalization coverage at unbelievably 
low rates, because the Gold Star Policy is offered only to 
non-drinkers. And your low Gold Star premium can never 
be raised because you have grown older or have had 
too ‘many claims. Only in the event of a general rate 
adjustment up or down for all policyholders can your 
rate be changed! 

One out of every seven people will spend some time in 
the ‘hospital this year. Every day over 64,000 people 
enter the hospital—47,000 of these for the first time! 


65 through 100, the premium is only $6 a month, or 
$80 for a full year. 


‘And remember, with Gold, Star, the NO LIMIT Hospital 
Pian, there is NO'LIMIT-on how long you can stay tn the 
hegpital,"NO LIMIT’ on the ‘number ‘ot times you can 
Collect (and the Company can never cancel your policy), 
Snd'NO LIMIT on age! sciemanaac 


this plan with others. We welcome compari- 
the GOLD STAR PLAN pays from the very 
(we can't pay any sooner); forever 


Money-Back Guarantee 

We'll mall your policy to your home, No 
salesman will cll. In the privacy of your own 
Homer read the policy over. Examine’ it ca 
fully.” Mave it checked ‘by. your lawyer, ‘your 
actor, your friends of some trusted advisor 
Wake sure it provides exactly what we've told 
you it does. Then, if for any reason whatsoever 
25,5 ot Yl atte, ot al Your pay 

cx within ten days, and we'll checrtully re 
{nd your entire premium by return mall, with 
no questions asked. So you see, you have every: 
thing to gain and nothing to Tose, 


READ WHAT A BLESSING THIS 
PROTECTION HAS BEEN TO OTHERS: 


with high prai 


MR. HENRY T. ALFORD—Camden, Illinois: ““We received your let: 
ter by special delivery enclosing the ‘check for payment in full 
for eight days spent in the hospital. We are well pleased and 
vant to say thank you.” 


NEWTON HAYES—Plattsburgh, New York 
Wey, amet, sarment of the claim for Mrs. Hayes 
Gold licies. deserve. wide-spread and ent 
“rom those qualified to enjoy them. 


J, 5. ELLIOTT—Pittaburgh, Penpayvania: I as ery happy 
to fective your check in. payment of my Respitel benelits, "tm 
sorry that a claim arose’ so soon after my becoming insured, but 
it" tave us a ‘eeling of security for the Tuture 


MR. HARLEY E. JACOBS—Rushsylvania, Ohi 
check. Many, many thanks! It will surely hel 
‘only paid premiums for three months."” 


MR. OTTO S. GOERTSEN—Cass City, Michiga 
thank you for your efficient manner in handling 
wwe shall do. our best in advising others regarding your service.” 


for covers 


“We received our 
us out 


We had 


NO WAITING PE 
NO AGE LIM NO SALESMAN WILL CALL 

aan HERE’S ALL YOU DO: 

STAR EA Fit out application below. 

Goes Baenciose in an envelope with your first payment. 


‘ALL THE WAY! Elimail to De Moss Associates, Inc. Valley Forge, Pa. 
will receive your GOLD STAR POLICY promptly by mail 
Check These No Salesman will call 


Remarkable Features: ‘APPLICATION FOR 
© Only YOU can cancel q RATION FOR ist eas 
*Gl eas @ ba wel Gold Star Total Abstainers’ Hospitalization Policy 


Pays in addition to any other |My name is. 10901-0223, 


hospital insurance you may |street or RO 
carry. a 
© All benefits paid directly to} City. Zone State 


you in cash—tax free! Date of Birth: Month Day Year. Height. Weight a 
* Claim checks are sent out Air- 

mall Special Delivery! My: cecupation: 
© No age limit. My beneficiary is. ——Relationship___ 
© Immediate coverage! Full bene- |! 8 PP for coverage for the members of my fomily listed below: 


fits go into effect noon of the ane GE HEIGHT WET) 
day your policy is issued. T = 

© No limit on the number of 
times you can collect. 

© Pays whether you are in the — - 
hospital for oniy a day or two, | To the best of your knowledge and belief, have you or any person listed above 
or for many weeks, months, | ever had high or low blood pressure, heart trouble, diabetes, cancer, arthritis or 
or even years! tuberculosis or have you or they, within the last five years, been disabled by 

‘© No policy fees or enrollment | either accident or illness, had medical advice or treatment, taken medication for 
fees! any condition, or been advised to have a surgical operation? Yes. No. 

© Ten-day unconditional money. | If $0, give details stating person affected, cause, date, name and address of 
back guarantee attending physician and whether fully recovered 


© Every kind of sickness and ac: 
cident covered except, of 
course, hospitalization caused 
by the use of alcoholic bev- | Neither I nor any other person listed above uses alcoholic beverages, and | 
erages or narcotics, pre-exist- | hereby do apply for a policy with the understanding that the policy will not 
ing conditions, pregnancy, or | cover any conditions existing prior to the issue date, and that it shall be issued 
any act of war. Everything | solely and entirely in reliance upon the written answers to the above questions 


else IS covered, Signed:K 


te 
HERE ARE YOUR PAS os 21:9 
GOLD STAR BENEFITS HERE 


EREFTCTART 


if YOU PAY|iF YOU PAY cr 
MONTHLY | yearty THE GOLD STAR PLAN 


is underwritten by 


Pays you $100.00 weekly for life ARE (Gepeading upon you 
Lol ety — he THE State of residence): 

ays $2,000.00 cash for acci- 
dental death, Low NNSURANCE COMPANY 


Penna. 
OLD SECURITY LIFE 


INSURANCE COMPANY. 
Kansas City, Missouri 


Pays $2,000.00 cash for loss of 
‘one hand, or one foot, or sight 
of one 
Pays $6,000.00 cash for loss of 
both hands, or both feet, or 
sight of both eyes. 


GOLD 
STAR 


RATES 


King of Prussia, Pa, 


PREMIUM TO 


eaten" | witrsste ter DE MOSS ASSOCIATES, INC. pina." 


4 


NATURE TILES With 


Flowers, Butterflies, Permanently Preserved in Castoglas. 
Peas Like Hoey—Sets Uke le! What Can Yau Do With Tes? 3.<72,"3 


WRITE for FREE 
CATALOG with 14 
LENS SAMPLE CARO) 


‘QUALITY READING — or BIFOCAL GLASSES for FAR ond Wi 
Recommended for folks approximat 
40 years or older who do not have 

matism or disease of the eye, and w! 
heve diticulty reading or seeing fer 


ADVANCE SPECTACLE CO. In 
Sa? So DEARBORN ST chileAGO 3. TLUIN 


TT n IMPORT 


BUSINESS-Make Big Profits 


mn. Dazalin bara 


Puls t504 Write for FREE BOOK today to 
ELLINGER, 15648. Soplvede, Dot. 0-242, Lenhagolends 


POCKET Noles RADIO 
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CONCRETE BLOCK HOME PLAN: 


OME 


FREE 
CATALOG, 
MAKE YOUR OWy ae 


css 


MY FALSE TEETH say 


New Plate Made From Your Old— 
Returned AIR MAIL Same Day . 
> SEND For FREE ronan 


jeerborh, Bept-31 7 Chicage 3 


MS HOPE CHEST 


MULTIPLE SCLEROSIS 
Patients need help 


Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch- Relieves Pain 


For the first time science has found a 
new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve —_| 
pain — without surgery. 

In ease after case, while gently relieving | 
pain, actual reduction (shrinkage) took place. 

Most amazing of all—results were so 
thorough that sufferers made astonishing 
statements like “Piles have ceased to be a 
problem! 

The secret is a new healing substance 
(Bio-Dyne®)—discovery of a world-famous 
Tesearch institute. 

This substance is now available in eup- 
pository or ointment form under the name 

reparation H®, Ask for it at all drug 
counters. 


ON YOUR FUTURE IN THESE 


GROWING INDUSTRIES 


BE YOUR OWN 


Fost, Right, 
trains you for 


nized, classroom nies 
for Free Book now. 


Wear a Web for strong support and 
lasting relief of reductble’ tng eal | 


rupture. If not satisfied after 3 
« chase price refunded in full 
Writs now for free book onrupturecare, 


WEB TRUSS Co. Dept. PS-2, Hay 


[RUPTURED? 


town, Md. 


FREE SAMPLE} 


NEW WONDER AUTO GLAZE, 


NATIONAL TECHNICAL SCHOOLS 
4000 South Figueroa Street, Los Angeles 37, California 


Would YOU Like to Make 
00 A MONTH? 


EARN $5 
PER HOUR 


| Thor's What Stanley Hyman 


m ‘Mode Selling PRESTO 


| your own 


i LAWN MOWER 
SHARPENING SERVICE | 


Earn extra money right from the start—average | 
$5.00 per hour. Full or spare time opportunity. Learn Profitable Profess 
The Modern Lawn Mower Sharpener is a cor few months at Home 
plete shop in one machine, You don’t need experi- \ 

ence to start—anyone can operate it, and turn | 
out perfect jobs. All operations are done quickly, 
easily and accurately. Write for full money mak- 
ing details. | 


ENTIFIC MASSAGE 
Dept. 82, Princeton, 


| scale eee ROCKETS, OLYMPICS 1 ()¢ 

1 Sharpener. inca U.N. STAMPS---only 

1 Name Giant, Stamp Collection Including: Mean 
V paces Ea 

1 

L 


F path 
o*ntiioas av 
Ah, ssurmrrenroor tm ene 

to holes to Srl Ind. cor moke, Veer, vt tle or re 


FARM 
TRUCK 
\ @ auto 
\ SAYINGS NEVER LESS THAN S0°% eto 70% OFF RE. PCE 


MEAD QUARTERS for ALL SPORT CAR TIRE S1ZES 
FREE » SEND FOR YOUR FREE CATALOG- FREE! 


RE DEST. 126 MorzanBlvd.,Camden 4,N.) 


ALL Famous 
‘BRANDS! | | 


Regaraess of your age, ase ot strenght 15) 
minutes rt Rove ou using” my TEewon lant ine| 
fecre TN rims ote EFFECTIVE than KARATE ane 
| i8be"Gomplnaa"Thep mt turn youtlnto a gestucte 
Hianine TOUGH. taster able Yo" protect yourselt ana 


RELIABLE 


loved ones {rom any hoodlum ‘Your ‘size without 


Sonne up t'tmeat —"anstine'~—anyenere—"in ry] | Jease Mention Popular Science 
['s0e caaly want sett defanse saaatery and contdence,| When Writing to Advertisers 


Srna te en tea ce 


ted teligiour egning order nelsing. Jade, Rate 
[Boxing fiesting amd Routh Tumble Wanting secees 
that ml quchly turn you into a Tere Fetter Yor] 
[inl rover Susin’eetSwiau ithe ances and un bat . 


Stand'and successfully Gefend yourself against even two 

ee tres atachers Heat iron ie sat oe yO ea GOOD | Vow repair them at home in 8 minutes 

ever S| Amazing PLATE-WELD repairs clear 

ll WOW foe stl Gefanae ting sere NEWS ang reinces teeth: $INOB 
|. everytime—holds like new or your money back. [x 


‘At Drug Stores or send $1.98 plus 22¢ handling to 
| Home Dental Aids Co.,Box 1731, Dept. 13A,Bakersfield, Calif. 
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Send only 25¢ to cover 
Postage and handling to 


| Ts 
! 


The MOST COMPLETELY NEW and 
DIFEERENT AUTO REPAIR. MANUAL 


«in 20 years! 


Faster! Easier to Use! 


86-PAGE TROUBLESHOOTING SECTION 
SAVES YOU LOADS OF TIME! 


Just flip the pages of this giant veniently! No other eliminates 
new 1200-page annual edition of guesswork to such an extent and 

WN'S Auto Repair Manual makes jobs so amazingly easy to 
See in a glance what understand—even if you've never 
mean when we say no other ropeten a car before. We abso- 
anual brings you so much! No ly guarantee you'll like it 
other manual arranges, illus- better than any manual you've 
trates and Indexes data So con- ever tried—or your money back! 


@ Includes all leading U. S. models for 12 years 
@ All foreign cars sold in U. S. 
© Tune-up & front end specs for 125 trucks 


Hundreds of thousands of A big electrical section has 
a ranged 80 you chassis and accessory diagrams 
you want almost for every U. 8. car. 


ee xe ion in < _ ‘The largest selection of worn 


5 
‘ o parts pictures ever assembled 
ber care shows where to look for wear — 
ince 100% and exactly what to do about it. 


aa ee papas’ = bring Special ater paid to 
wn-to- 
SHORT CUT ON-THE-CAR csruurctor'and fuer injectors, Job onany power accessory 
REPAIR PROCEDURES, too! .WweiGHs 4-1/2 LBS. + OVER 1200 PAGES 
cangucessire © OVER 3000 HOW-TO-DO-IT PICTURES 


can be made  Action-type pictures explain avoid guesswork and confusion, 
without remov- disassembling, cleaning, in- You get full details on Engines, 
ing parts from specting and ‘reassembling. Air Conditioning; Bodies 
the car GLENN'S Clearance and tolerance data Axles; Manual & Power Brakes; 
tells you how! appear with these instructions Steering, Tops, Windows, etc. 
Time saving —not somewhere else Clutches: Cooling; Acce 
bench adjust- an pictures are so closely Electrical & Fuel Systems; Std 
ments and emet- geared’ to text you actually see & Automatic ‘Transmissions; 
Rency on-the-car repair procedures What to do tyhiile gona re Overdrives; Universals: Drives: 

re pointed out in bold type to help “tn short," GLENN'S ‘rings ‘Tune-ups™... and all the rest. 
you locate them instantly. you the information you need Published’ by Chilton — 


explained and arranged to largest automotive publishers. 
QUICKGUIDETROUBLE °°" sido pny al 
FINDER CHARTS! yTs 1 


T begs. p5.22, THE CHILTON co. 
| Seth Chestnut Sts., Philadelphia 39, Pa, 

‘You have to find the trouble be- Send GLENN'S new 1200-paxe Auto Repair Man- 
fore You ean A He Moat mais | Sidi taae ES teeta sl | 
sadly neglect this vital subject—but a final payment of $2.95 (plus 45¢ postage) a month 
not GLENN'S. A big 86-page section Oth Twill return Manual post- | 
with dozens of Quick Guide Trouble 
Shooting Charts helps ou locate 
roubles in any section of a car ac- vo pl Blane ne cen 
curately and in lots less time. First ! = 
the likely causes for each type of trouble are outlined. | Name. . Age, 
‘Then you learn to pinpoint’ the actual trouble quickly and 
surely by professional methods that eliminate lost time ; Address. 
and guesswork. Many users say this feature alone is worth 
the entire price of the manual! Try it and see! 


GIANT NEW 1962 
EDITION HAS OVER 


‘= Generotors 
jutors » Ignition Coils Reguaire« halo 
+ Circuit Breakers + Cigarette Lighters = Stop Lights = 


get into operating or repairing 


ay MOVING EQUIPMEN T 


Croor VeenafoaL (x INSTITUTE 


‘sa. Mi 


ENGINEERING DEGREE IN 


27 or 36 MOS. 


te Information. 


INDIANA TECHNICAL COLLEGE 


Wethington Boulevard, Fi 


ro 17 Mechanical Engineering 
Cher incerin lurgical Engineering | 


i 
aa 
ne 
fab 
a 


Electronic Emaincering 


50 Porutar science FEB! 


109 STAMPS 


ples 88 FLAGS OF THE WORLD 


a 


yoklya 1, Me Ye 


ExcLusive 
vY 


B Reveal 200 Ways 
E fo Make Extra Money 


U ean tarn your spare hours into 
<< (4to So's week) by selina prod 


are, Dent. 8, thier 1 i. 


HANDSET $2. 95 OR 2 FOR $5.00! 


handset with 


pald, Write for complete list 
TELEPHONE ENGINEERING CO. 
Simpson, Dept. 2A2 Penna, 


‘And it was fun! The course was 
instructors so helpful, that | thi 
master locksmithing, as | did.” 


Za 


e a LOCKS 


‘Train at HOME —Earn While You Learn 
Add 50% —100% to YOUR INCOME with easy 
spare time earnings. Cash in on the nation-wide short- 
age—trained locksmiths are in demand! Quickly step 
into a big pay opportunity job or start a high-profit 
shop of your own, 


PRO! 


‘Says JOHN BRAKNIS, Burlington, Ont, Canada, 
“1 earned $400 during my training period. 


SUPPLIED FREE FOR 


so easy, the 
ink anyone can 


SEND FOR MAIL COUPON FOR FREE BOOK. 
FREE BOOK! For a future as your own boss or in a 
——___—__ high-pay job, write now for FREE 
FESSIONAL TOOLS illustrated book. Only school of its 


kind. Licensed by State 
of New Jersey, 


Earn Extra Money RIGHT AWAY! All Special Tools, USE WITH COURSE. yin 
Supplies Furnished FREE for use with course. Serco te Natl Home 
Age, education, minor physical handicaps don't mat- | APPROVED FOR hire ‘Study Council 

ter in this growing trade. You can quickly qualify as VETERANS sau] MAIL COUPON NOW! 


a skilled locksmith. It’s like a fascinating hobby. 
‘Study at home as little as one hour a week. Gain prac~ 
tical experience through well-illustrated lessons. Do 
real jobs on car locks, house locks, padlocks and safe 
locks, under the guidance of experts. 

FREE illustrated book, write now 


(Div, Tech. Home Study School 
150 Park Avenue, E. Rutherford, N. J. 


LEARN MEAT CUTTIN 


Please send without obligation the FREE illu 
Opportunities in Locksmithing.” I understand ni 


Name... 


ipcxsmarving mesrrruTe. ©, i 
aca Saat Ty Teed 


s 


ted book, “Your 


| 
| 


MUSCLE BUILDING 
INFORMATION 
Sensational New Methods 


Less Time—Less Effor!—Better results 
BODY-TONE, Bex 638-£, Korth Miami 61, Flo. 


AT NATIONAL 
Pay After Graduation 


on 


The steady dependable trade of Meat Cutting taught 
easily in 8 shore weeks. YOU LEARN BY DOING 
Under actual meat market conditions in big modern 
school at Toledo. 

For beginners or men with experience. Get a profit. 
able store of your own. Remember PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thousands 
of successful graduates. 

Buying, cutting, percentage, pricing, advertising, sell- 
ing, etc. ’A complete retail meat education, National 
School established 39 years. Get National training 
NOW. Pay your tuition in easy weekly payments 


a 


after you graduate. Send couj 
log—TODAY. G.l. approvs 


ced) 


{ae 


BRAND NEW TO START 
LAFAYETTE YOUR OWN 
ELECTRONICS BUSINESS 


1962 


CATALOG 620 Somple. Automatic Fire Alarm, 


conan tatey fora NS Wwe 
i lal smile s100080" 2 month snd ‘A 
ee tore We Guarantee. tex0s > GUARANTEE 


id's lead- FOR YOU. Send today for your 
ler of electronics Alarm, ond complete details... 


in looking for. 
340 PAGES “FIRE KING” 
820 "FIRE KING" BLOG, ENGLEWOOD, COLORADO 


It’s a complete shopping center for audiophites, 

technicians, engineers, students, hobbyists, serv: 

icemen and dealers. Thousands of items at lowest 

Inoney saving prices featuring LAFAYETTE KITS 
« the best value for your money any day 


SPECIAL! NO MONEY DOWN 
with Lafayette’s NEW EASY-PAY PLAN, 


MAIL THE COUPON TODAY FOR YOUR FREE CATALOG 
u 'E LOCATIONS. 


WEW YORK ciTy 
ANUS BOSTON 


NO, Syouel, U1, NY. 
JJ Send me the FREE 240-pg. i962 catalog 620. 
tame 

1 


Le 


DON’T PAY THESE 


jevelop on extra 
friends “all-day comfort” boots and shoes 
In spare time. No experience: no Invest 
ment. Samples supplied, Write for FREE 
Gutti. Charles Chester’ Shoe. Mig. Co., 
| Dept. 86219 Brockton, Mas 


Wow FOR THE Fil 
THIS arnt Low PRICE 


MAKE UP TO $75 A DAY 
IN YOUR OWN BUSINESS 


K WEW FZ 


BiG PROFITS, 
‘BOOK SENT FRFE F YOU BUY MACHINE. SELLS easT Y) 
$V'xerunoto iF You uy tatre STATIONS 


0 
wu 

DEPT. $-22 ROUTE 130, THOROFARE, N. J. HAGEN SUPPLY CORP, Dap. -22, St. Paul 1, Minn. 1 BANKS, HOME 
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Don’t Wish 
You Were a 


ear 


ble you 
fo" itare“resairing. right away. 


mirin is fight, clean. 
the dull drudgery of tiresome or back breaking work. Tt off 
Excellent opportunities now for full or bart’ time earnin 


consis u 


Bai ah ate emtaee aaa een TEE GMA 
oun 
CHICAGO SCHOOL OF WATCHMAKING 


Founded 1908 
2330 Milwoukee Ave., Chicago 47, Ill 


WATCH REPAIRMAN 


ortunities for 
fuller part time 
gs are the 
best in years 
Make rapid progress 
the Sweazey Way 


CHICAGO SCHOOL OF WATCHMAKIN 


WILL TRAIN YOU AT HOME 
IN YOUR SPARE TIME 
BWtaraed, Send Votuay Yor free same 

formation. ‘No obligation, of 


is no barrier. Diploma 
fon and complete 
‘alesman will ea 


FREE SAMPLE LESSON 


CHICAGO SCHOOL OF WATCHMAKING 

2330 N. Milwaukee Avenue, 

the how Team learn watch repairing at boner 

J sae 
ADDIESS. 

erry 


Lk LESSON ant 


BONE... STAT! 


BE FREE FROM TRUSS SLAVERY 

Surely you want to THROW AWAY TRUSSES FOR- 
EVER, be rid of Rupture Worries. Then Why Do you 
put up with wearing © eriping, chafing and unsanitary 
truss the balance of your life? If you do, it will NOT 
be through necessity but through choi 

"Now there isa new modern Nen-St 
that is designed to permanently correct rupture. These 
Non-Surgical treatments are 40 dependable, that Life 
time Certificate of Assurance js given. Write today for 
our new PREE BOOK that ives facia that may save 
You painful, expensive surgery. Tells HOW and explains 
WHY" NON-SURGICAL Methods of Treating Rupture 


NEW IDEAL 900 
LAWNMOWER SHARPENER 
with “Two-Way” Grinding Option means 
big volume and big profit for you! 


Unit sharpens any reel- 
type mower elther by 
“nook” or “straight-line” 
method—for top versatil- 
ity. Gravity feed. Screw- 
type adjustments, 1 h.p. 
motor. 6-inch grinding 
wheel, Includes: Bed- 
knife ‘grinder, recondi- 
tioner and Tool Tray. 


Write today for full details! 


The Fate-Root-Heath Company, Dept. PS-2,Plymouth, Ohio 


UPTUR 


CO Diese 
Dauto 


‘The average, 
pleting our FCC License, Elect 
Gian Course, and those completing our Diesel 
Automotive ‘Training, is $4,300 per year. 

After becoming familiar with the industry, 
their salary uaually increases to $6,000 or $7,000 
er year. 

After they become senior technicians, or 
master mechanics, they can earn $8,000 to 
$10,000 per year, 

When they become specialists, or a part of 
management... or start their own business . 5. 
they can earn considerably more. 

RESIDENT SHOP TRAINING is easier and costs leas 
than, you may think! We provide you, with 
housing and part-time jobs while in school, plus 
free nation-wide placement service for graduates 
Check ae ‘obove in which you ere interested end mail for 


FREE BOOKLET Bm ry 


| BAILEY ke 
wo |, \lechnical Schools fap 


saTomarion Veteran Approved MecHanics 
1626 8. Grand, im 80S Loui 4, Mo, 


C0 ELECTRONICS 
C AUTOMATION 


Nem 
Street 
Town ___Zone. 


“ver 100,000 Sold!... Professionally Perfected!” 


scrence [EST RECORDS 


AT NEW LOW PRICES FOR OUR READERS! 
VOL I-VOL 2 


EACH RECORD SERVES 
ITS OWN PURPOSE... 99 


TEST RECORD VOL. 1 $ 


99 
Fest price 
8 each 
TEST RECORD VOL. 2 q 
“The Truc Sounds of Music ; 
SP 99 
Price For 
Both Volumes 
' YOU MAY WANT TWO OF EACH! 
AVOID DISAPPOINTMENT Extra Hi-Fi Test Records make unusual and 
WHEN YOU BUILD OR Seg enrtareds aie rebnoos manana 
BUY NEW EQUIPMENT check the ones you use regularly. 


Attractive Albums and Full Instructions 
i The records come to you in protective dust 
/ sleeves and enclosed in attractive albums. 

Complete instructions for using the records 
quiet oF noisy a are printed on the back liner of the albu: 


© Tune speaker encle 
right 
©” Discover h 


turntable Is, 


© Show up w 
tone arm 


Magazine Services, Inc. Department R ay 

355 Lexington Avenue, New York 17, N. 

Please send me, postage free, and fully pa 
the Popular Science Hi-Fi Test Records 

d below. Check or money order is en- 


1 $2.99 for Vol. 1 
1 $2.99 for Vol. 2 


$4.99 for both Vol. 1 and 2 
Name. 


Address. —EEEEESS 
City, Zone & State. 


L------ ——= 
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Seen ? 


Not everyone does as well, but T. N. Copy, who started a business of his own, reports... 


For 12 months I’ve averaged 


S00 aie 


—most of it clear profit for me! 


Many men have discovered how to be independent, to be 
free of layoffs and bosses. C. G. Naples grossed more 
than $200 his first week. A father-son combination 
grossed $44,000 their second year. H. Lemon says, "I 
netted $133 in one 8-hour day.” 

How much you make depends largely on you. You 
need no special skill, no large investment. Start part 
time if you wish. 

NO SHOP NECESSARY + Our Electric Deterger shampoos I 

rugs, carpets right on floor—removes dirt and grime 

and helps to show their natural color and beauty. 
i{ 
/ 


VON SCHRADER MFG. CO. 
211 "R™ PL, Racine, Wisconsin 
Without obligation send me FREE booklet 
about your nUG DETEKGEK and tell me how 
Tecan start my own permanent, profitable 
business, 


So efficient and safe it is used by largest railroads 
and hotels, 
This is not a lease proposition. Youown the machine, 
you work when and where you please and all the 
money you take in is your oun. You take no risk, 
__ Machines fully Puarantoad 


GIVE 


AMERICAN 
CANCER 


SEW, L ~EATHER  mareniats casiy | 


PLETE, EASY-TO-USE. HEAVY, 
“SrrcnEn’ ait in ONE COMPACT TOOL 


Fa 
3 


I 

| 

I __—________Zene__stote____ 
te 


56.44 AN HOUR? ihe! 
STEP INTO THIS BOOMING 
$19 BILLION A YEAR INDUSTRY 


Hundreds of accidents and 
losses will happen this 
year in your community. 
We'll show you how to 
= investigate and adjust 


these losses for insur- 
ype? ance companies, rail- 
roads, government 
‘offices. You buy NO tools 


selling. You need NO prior 
experience or higher education. And you 
can operate out of your own home, Right 
now independent Accident Investigators average $6.44 an 
hour. We'll train you quickly to do the same. Start part- 
time if now employed. Fill the need for an Accident Investi- 
gation specialist in your area. Colorful booklet explains 
everything. Absolutely no obligation on your part. No sales- 
man will call. Write TODAY for FREE Booklet. 


UNIVERSAL SCHOOLS, PS-2 6801 Hillcrest, Dallas 5, Texas 


Hi 


SAVE. Money itn 


ACCORDION 
—~ PRICES 
‘& SMASHED! 


~p SAVES 1/ 


Buy Direct at BIGGEST 
IMPORTER-TO-YOU DISCOUNTS! 


+ EASY TERMS! farsi 


in rad 
few Tied model 


ACCORDION CORPORATION OF AMERICA 
2003 West Chicago Ave., Dept. P-22, Chicago 22, IMlinols 


‘© Amateur and Citizens 
Band Crystals 


‘© Commercial Crystals 


© Transmitters 
Modulators 

(© Frequency Alignment 
Equipment 


© Auto Radio 
Converters 


YOUR 1962 BUYING GUIDE FOR PRECISION MADE 
RADIO CRYSTALS AND ELECTRONIC EQUIPMENT. 


International Crys 


Mtg. Co, 
18 North Lee, Oklahoma City, Okla 
Rush FREE 1962 Catalog 82 
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$40 for 1 DAY'S SPARE TIME WORK 
GRINDING LAWNMOWERS 5 


Yes, J. H. B. writes, “not bad for a 76 year 
old young fellow earning $40 for a day and 
a half's work” . .. and others are making 
even. bigger money with the Universal 
Model B Lawnmower Grinder, You too, 
can make good spare or full 

{ime profits in your own 
business in your garage or 
basement. We furnish 
everything you need 
Write today. No cost 
‘or obligation. Dept. P- 


ROGERS 


MANUFACTURING CO. 
LINDSEY, OHIO 


| CAMPING TRAILER KITS 


SAVE! Assemble it yourself! 


AS LOW AS 


$269.50 
pore @ a. 


TRAILER PRODUCTS, INC. "isZir Sse 


Free Book on Arthri 
And Rheumatism 


‘urea, Milt ne 
Sine 16190 W ae FREE BOOK. toda 
BALL CLINIC Dept. 36 Excelsior 5} 


Eorn $125 Per 


MEN WANTED 


Merter © rede with @ future — learn 
AstoDieiel mechanics i out shops. You 
ior with took en real equipme 

hie you lnorn. | Many of our 

orn $125 per week and up. 


Week ond up 
AUTO DIESEL 
MECHANICS 


We far re bain 
AUTO.DIESEL COLLEGE 


eure, Approved lar veteran. 


tines DEGREE 


degree at home, College level HOME 


EARN 


it" eradustes how. exp 
Giteaao campus Founded 18 te fie. 


AMERICAN INSTITUTE OF ENGINEERING & TECHNOLOGY 
Hat West Fullerton Parkway, Chicago 14, Il 


When Writing to Advertisers 
Please Mention Popular Science 


Make TELEPHONE SURVEYS at Home 


FULL OR SPARE TIME 


“How 
Protes ty Phone.” 
Hoag for full details to | COF 


Just a Few Months NEW and Already One of the HOTTEST 
ow Money-Makers for Men Everywhere—even Spare Time! 


Hor> MERLITE Longer-Life Light Bulbs—the Only Bulbs 


ened 
me i, in the World Backed by this SENSATIONAL GUARANTEE: 


EX MAXMAXAKAANAAANAARNAANAAKNAARN AANA LARK ANAK 


king Daring NO-TIME LIMIT FREE REPLACEMENT GUARANTEE 
averased Bape oper hour Does the selling FOR YOU—MAKE up to $1,000.00 in a MONTH! 
ith, Maine | 14's fantastic—14 magic words (ONCE YOU clad Guarantee (packed with each bulb) that 
Sold 178 Bulbs BUY MERLITE LIGHT BULBS—YOU _ unconditionally offers to replace FREE any 
First Afternoon | NEVER HAVE TO BUY BULBS AGAIN burned-out Merlite Bulbs. no matte 


1 fod more in & month, spare tiene or lite Bulbe purcha 
fulltime! "No demonstrations, Goat talking pci 2 24 Marit 
tales pitch needed jumpe at fashioned short-life nor 


‘chance Mee Bulbeeith the leone Makeup to 120% profit, eaaily make $00 in few 
the chance to buy Merite Bulbs with the ‘Makeup to 180% prof, easily sake $50 in fm 


| FRE Money-Making Details -—-———————— —— 
Amazing No-Risk Offer | Mrvtts 'nturicien, ass (Bat, Gegt-C-"P_ | 
Findout for yourself how mach money you can cee moe Sales 
eationsl Guarantect Merive | Ouiltant | 
ite Light Bulb. We'll wnd you—FRiBE | Wheat siete. 
and’ lention complete money 
iy Tigetrated ies Outta sn satounding | Ne 
clfer which helpayou get started making mone, 
‘without rikingapenty. Mailcoupon TODAY! | Mérm 


Merlite Industries, Inc., Dept.C-16P | { 


(Bulb Div.) 114 East 32nd Street. New York 16. ¥. 


TRY THIS AMAZING NEW B-B SHOT! 
IT SHOOTS BB'S WITH TREMENDOUS 
POWER AND ACCURACY, 
YET IS ONLY 2" LONG. 


Noy lak Beartng biter Pit 


“MADE TO ORDER” 
FOR FOLKS WHO 
DON'T LIKE TO SELL 


Home Business That Can A, J. Abars\, Pre 
Bring You a Big STEADY INCOME 


Profits up to 2500. Greatest one-man or man 

and wife team oppor - 

Start spare time or fu 

basement. garage. We supply everything vou 
guide you step-by-step. If you don't like 

Rouse-to-house selling, this {x the ty 


to 
sao Make this tes 
pg Cy 


Dept 878 
ea 1 


VA. J. Abarsi, Pres., Home Packaging Co. 
2212 E. Jesse St.) Los Angeles 23, Calif 
Dear Mr. Abarsi:’ Please send me your new 
ook ““IO-STEP PACKAGING PLAN" and de: 
tails of how I can get started in my own 
home. Everything You send me now Is free 
and no salesman will call Dept. R248 


| 


ADDRESS i - 
ZoNe_ state___| 


ONT DeLay FREE Girt ir YOU 

WWAIWEODAY! ENCLOSE 25¢ te cover moiling cry. 
FISHERMAN’S DISCOUNT CENTER 

5708 Lankershim, No. Hollywood 31, Cal 31 


fishing? shooting? or both... 


y | 


FISHING BOOK 


Two practical Outdoor Life books for sportsmen—only $100 


WANT MORE FISH, bigger fish, and more fun get- 
ting "em? Then get the helpful OUTDOOR LIFE 
FISHING BOOK by P. A. Parsons, Associate Editor 
of Outdoor Life Magazine. OUTDOOR LIFE FISH- 
ING BOOK is packed with practical data and 
test-proved tips for landing every kind of fish 
and getting the most out of every fishing tech: 
nique. Over two dozen chapters, more than 100 
pictures deliver the kind of know-how that pro: 
duces quick results for beginners and oldtimers 
al 

You'll get real down-to-earth 
rainbows, brookies, brownies, 
trout, steelheads, small and’ largemouth’ bass, 
muskie, northern pike, pickerel, walleye, crappie. 
white and yellow perch, white, black and rock 
bass, bluegill, catfish, shad, etc. PLUS: bait and 
fly casting, spinning, ‘trolling, flies, natural baits, 
bass bugs and poppers. 

By 


information on 
uutthroats, lake 


OUTDOOR LIFE FISHING BOOK, 
available in limited quantities, only 


ORDER ONE OR BOTH BUT MAIL COUPON TODAY 


These $1.00 limited editions, bound 
in hard-gloss paper are durable and 
handsome additions to your library. 
Rush coupon today. Money-back 
guarantee. 


Outdoor Life, 355 Lexington Ave., New York 17, N.Y. 
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JACK O'CONNOR 


JACK O'CONNOR, Shooting Editor of Outdoor 
Life and America’s top gun expert, hands you @ 
million dollars worth of gun and srosting, NOw- 
how in the big, complete OUTDOOR LIFE SHOOT- 
ING BOOK. It's loaded with inside tips, expert 
advice on smaii-bore rifles, big game rifles, shot- 
guns, handguns, ammunition, scopes, sightiny 
chokes and patterns, plenty more. Lavishly illus 
trated with 100 photos, diag 
tables, ballistics charts, etc. Lai 
indexed, handsomely printed. 
24 exciting chapters packed with information 
‘on: Types of Rifle Actions, Rifles for Woods 
Deer, Bullets for Deer, Scope for Deer Rifle, The 
Controversial .270, How Good is the .30/06?, 
Overcome Flinching, Where to Hit ‘Em, 
Long Range, Choice of Shotgun 
Gauges, Choke Borin, shot, Handguns, and 
plenty more! 
$400 


OUTDOOR LIFE SHOOTING BOOK 
is an unbeatable value at only 


| elenleleel lerdal antenatal teal ttl | 


Lan=== 


Outdoor Life 

355 Lexington Ave., New York 17, N. Y. 
Please send me, postpaid: 

__copies of Jack O'Connor's big, fully illustr 
GUTDOOR LIFE SHOOTING BOOK at $1.00 
__copies of P. A. Parsons’ big, fully illustr 
DUTDOOR LIFE FISHING BOOK at’ $1.00 

Fenciose $. in full payment 


Ps.262 


crry_____zone___srare__ 
Avoid Post lude yout zone number, if ony. 
——— 


a 


& Tnauel by Trailer 
“iy READ Th ees] 
y= ae] 


Sis 
TRAILER TOPICS. MAGAZINE because 
it brings you all of the latest in- 


formation on the pleasures of own- 
ing your own travel trailer. Discover, as 1! 
af others have, the fun and convenience offered you 
‘and your family through this new mode of traveling. 
— a jon ONLY $1.00 
ONLY $8.00 


TRAILER Top cs MAGAZINE 


‘Suite 1534, 28 E. Jackson Blvd., Chicago 4, 


Given to men who want to get into 


CRIME DETECTION 


FINGER PRINT IDENTIFICATION 


BLUE BOOK 
OF CRIME 


nOUstor Ieoomrsteaitss ten 


"$7,10850 fa! 


SERVICING RADIATORS!" 


BIG BUSINESS OF 
YOUR OWN! 


Addr 
Giny—_______Yona__State___— 
LL — Iie Gonade, 539 King St. W., Torente, Ont.) J 


! 
J Send FREE Seles Kit ond Ne-ink Preft Pin. I 
| 


FREE PLAN 


Tells How To Start 
Your Own Business 


FILING 
SAWS 


eae Kee 


FOLEY FILED SAWS BRING NEW CUSTOMERS 


Here is a steady repeat CASH business that pays 
from $3 to“6-an hour, and you can start in Your 
‘basement of garage in your spare time. Every saw 
pen with thevmachine accuracy jot the Foley 

Pi id that brines more customers. J. 
je'us:" "Since I got my Foley Filer five Fears 
have averaged 4¥4 sae each day gver all this 
Howard Kuhns "We operate 2 Foley Filers. 
109, saws per month, 


rp 
HB Solarian sea 


‘Fhe pew model, 200 Foley Saw Filer (shown above) 


4s the tir automatically sharp= 


| FOLEY MFG. co. 219-2 Foley Bidg., 
Minneapolis 18, Minn. 


Send_me free book “MONEY MAKING FACTS” and 
| TIME PAYMENT PLAN. 


| ame . 


EARN BIG MONEY..." "== 
LEARN AT HOME IN SPARE TIME 


COUPON FoR 
FREE BOOK 


CATALOG 

Build Your Own 

Hi-Fi, Radios, 

Ham Gear, Test Inst., — Save 50% 


EICO, 33.00 Northern Bivd., L.1.C. 1, N.Y. 


Please send FREE catalog & name of loc 
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Processing of KODACHROME H 
AT DISCOUNT PRICES 


KODACHROME —)§ 
rex (9400 
8mm ROLL OR § 
35mm 20 EXP, MTD. 

Smm MAGAZINE... 15 

3 EXP. MTD. 15 

SEND FOR FREE MAILERS and 

our big FREE CATALOG of 


Processing, Film ond Equipment 
‘at DISCOUNT PRICES! 


4247 S. Kedzie 


SOLAR recovers Chicago 32, 1, COMED 


FOR EARNING SECURITY 


SONGS 


PUBLISHED. Appraisals, details FREE from. 


__NORDYKE Si Nes & MUSIC 
'6000 Sunset, HOLLYWOOD 28PS, California, U. 


sno 


A National Resource 


You've seen this symbol many times in 
advertisements—sponsored by this maga- 
zine or one of its advertisers—urging us to 
support our schools and institutions of 
higher education, buy United States Sav- 
ings Bonds, help Smokey the Bear prevent 
forest fires . 

Did you realize it was all part of a great 
voluntary national plan of American busi- 
ness and industry to use advertising for 
important projects in the public interest? 

We congratulate our advertisers and we 
are proud, ourselves, to be a part of this 
great national resource. 


Published asa public service in coop- 
eration with The Advertising Council. 


fo'5 an Hour! 


Get into PLASTIC 
LAMINATING at at home 


MELP FINANCE YoU 
he fears Yoa mail tobging ba 
poly x anne 


Soctrall: plctiree” prices, detal, tenes 
Kisitcoupen or acnd name on postear 


yet OMENS od froze 


Magic Mail Holey 


With The ONE Shoe Line That Servos 
Everyone From Baby to “Pop” and “Mom! 


MY NEW FREE FRANCHISEPLA Vl Set You ip For Life In Your Own 
OFFERS 200% - $1000% PROFIT! BIG PAY SHOE BUSINESS 
lecorate 

ee’, 


FREE 
FRANCHISE! 
Regular Price of a Slide 
Rule $4 and Up 


ORTHO-VENT SHOE CO. 322.0" 


92 
SLIDE RULE with FREE 28-Page Inst. Book 


AMERICAN INDUSTRY NEEDS 
INED ENGINEERS NOW 


BACHELOR OF SCIENCE 
DEGREE, 30 MONTHS 


SAVE 2 YEARS! TH 
Con 


RCH, 148 East 28th Street, Dept. 2: 


NOW. . .AMAZING METHODS REVEAL | | 


DISGUISED HYPNOSIS 


LEARN SENSATIONAL TECHNIQUES AND TRICKS. . 
CAUSE THE TRANCE WITHOUT SUBJECTS ENOWLEDGE 


Revesling manuscript lls jealously guarded secret technlqver 


"ENROLL NOW 


FOR NEW TERM 


‘n'a plain wrapper—only $41.98 ppd. 
Roney back if not Selighted, 


ALLIED-AIDS, Dept, 0-25, 1132 BROADWAY, NEW YORK 18, N.Y. 


MY SPARE TIME HOBBY 
MAKES ME 


$5°° an hour 
CASH PROFIT ‘ 


You can turn your spare time into Big Cash Profits 
with your own COMPLETE SHARPENING SHOP... 
Grind saws, knives, scissors, skates, lawn mower 
blades. ." . all cutting ., Your Own Cash 
Business with no inventory... right at home... 


FREE BOOK tells how you can start your 
‘own spare time business while you are eee 
still working at your regular Job. Low 

Cost — time p: 15.00 3 Abel 


BELSAW SHARP-ALL CO, 702 Field 
S 


r 
! 


COMPLETE LOW COST SHOP METHOD 
HOME TRAINING NOW AVAILABLE 
Get 


‘you learn wi 
Bresared Course Al 


INTERSTATE TRAINING SERVICE 
. C2, PORTLAND 12, OREGON 


FLY YOUR OWN HELICOPTER 


The Commuter Jr. is a genuine helicopter —not a 


toy—that can be assembled in your home work 
shop. It is a practical, inexpensive and soundly en- 
gineered aircraft. All component parts and complete 
assembly drawings are now available! 


Send $2.00 for photo illustrated brochure, specifi- 


cations and parts price list. Send an. additional 
$2.00 for our book “Basic Helicopter Aerodynam- 
ics” which will give you a basic understanding of 
the aerodynamic and physical principles in the 
building and flying of the Commuter Jr. 


HELICOPTER RESEARCH CO. 
Box 121 S » La Mirada, California 


‘New Isotronic Training Method 
LEARN TV REPAIR 
| IN ONE SHORT WEEK! 


Now, after 5 year's research-a streamlined train. 
ing system that obsoletes all others! In just 7 
days you may earn $150 weekly, without paying 
up to $250 for training, study ‘months! 
Developed by electroni scientists in cooperation 

| with major TV mir’s., the new Isotronic method 
is the most practical ever devised! For conclusive 

rool, write for details and FREE SAMPLE, 
EESSON! Use it on your own set or a trend’s 
repair it~convince yourself you can make big 
money immediately in your own ‘TV business! 
Hurry ~ Free Lesson” supply limited. “Write: 

TV Servicing Systems, Dept. H-182 
1038 So. La Brea Ave., Los Angeles 19, Calif. 


AND KEY 
MAKING 


Locksmithing 


| eee 


| | GOVERNMENT OIL LEASES 
LOW AS $1 PER ACRE 


You do no drilling, pay no taxes, may realize a 
king-size profit without ever leaving home, Write 
for free map and literature. 

AMERICAN OIL SCOUTS, 
619 Cascade Building Z 


RUPTURE eg Al 
‘An amazing Air-Cushion 
fabeat cacti 


cheap. Day and night protection hel 
weakened muscles ently but wurely. 


Dopt. PS 
land 4, Oregon 


Nature support weakened muse! 
Noruk. Sent on Triatt Write NOW. 
Proot af Results, All correrponiience contdential 

Brooks Company, 144-£ State St., Marshall, Mich. 


, LIVE SEA HORSES 


FULL PRICE 


‘A SUBURB OF OCALA! Choice % acre homesites, 
fest $10.0 mantn Guaranteed 

fora iy of Ocal 3 mes, 
schools « Hunting and fishing — 400 estoy lakes Ur: 
Beatable location © Free color photos and pt. Dest, 10 


= OCALA RIDGE, Box 1718, Ocala, Fla. 104: 0) 
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A number of one-man mail order 
enterprises are paying their owners 


an income of $40,000 to $50,000. SPECI AL 
OPPORTUNITIES 


Mail order is big business, Annual 
catalog sales volume of Sears, Roo- 
buck and Co, is over 700 million 
dollars! 


Aa 
HOW TO START 


Your Own Mail Order Business 


By Robert Stephenson 


When Anthony Sambati injured his back 
and was laid off from work he never dreamed 


You cam make a fortune by mail. New 
firms will set you up in a fabulous mail 
order business of your own! They'll make 


hep SF oacieei toma baresiare gous oavetiaiag, it would be a blessing in disguise. Bedridden 
supply mailing lists ond even ship your for weeks, he decided to start a small mail 
products for you! order business. This was something he could 


run right from his own home and required 
very little capital to begin. In fact, Sambati 
started with less than $85.00, 

(advertisement) 
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He figured that a small mail order business 
might provide a temporary income to support 
his family until he got back on his feet. His 
first step was to obtain a franchise from a 
large wholesale mail order firm which sup- 
plied him with all the necessary catalogs and 
mailing literature. It wasn’t long until his 
spare-time venture blossomed into a booming 
enterprise. Drawing a small salary and pour- 
ing the rest of the profits back into the busi- 
ness, he soon had others working for him! 
Today he owns a large retail store, his own 
warehouse and a beautiful home with all the 
Juxuries of a successful businessman. 

Sambati’s story is typical of a number of 
men and women who began a small mail order 
business with absolutely no previous experi- 
ence, and made a huge success of it. These 
‘Little’ people are quietly pocketing big profits 
every day—many content to keep the business 
small . . . spending an hour or two each day 
in the privacy of their own home. No bosses, 
time clocks or small pay envelopes. No door to 
door selling, in fact, you never even meet your 
customers face to face. 

Yes, a small one-man mail order business is 
ideal for anyone wanting a chance to gain 
financial security and independence. Yet 
thousands try mail order each year and fail, 
simply because they don’t learn the few simple 
secrets of success early in the game. 

Take the case of Bud Sheer who had been 
working for a theatre in a small New Jersey 
town. With only a few hours spare-time to 
spend each morning, he tried mail order to 
supplement his regular income. Like many 
beginners in this field, Sheer was faced with 
the problem of finding good mail order items 
which would have a high mark-up and repeat 
sales potential. But the biggest obstacle was 
the expense of printing a catalog. 

‘Then he heard about the A. J. Statile Co. of 
Hillsdale, New Jersey — an organization 
set up to aid the small mail order beginner. 

He wrote to A. J. Statile Co. for full infor- 
mation, sent in his application for a franchise 
and within a short time the cash began rolling 
in, Today Bud Sheer owns the theatre he once 
worked for. Sheer attributes his success in 
mail order to the A. J. Statile Co. Actually, the 
theatre he owns has become a side investment, 


Alter a short time in 
mail order, Sambati 
soon had a beauti- 
ful home with all the 
luxuries of a suc: 
cesstulbusinessman. 


He still uses the beautiful 300 page mail order 
catalogs supplied by A. J. Statile Co. 

How does the Statile Co. help the beginner 
get a sound start in mail order? Very simply. 
Just as Henry Ford made automobiles within 
the reach of the general public—by mass pro- 
duction and large volume. 

Let's take a few specific examples: 

(1) All franchised dealers of A. J. Statile 
are offered ready to mail catalogs and sales 
literature. Each mailing piece has the dealer's 
name and address printed right on it. By print- 
ing millions of catalogs, Statile is able to offer 
these at a fraction of their regular cost. The 
artwork and layout costs for these catalogs 
would run into thousands of dollars for the 
beginner if he were starting from ‘scratch’. 

(2) Since all mailing material and catalogs 
contain your name and address, all orders 
come directly to you. Yet you don't have to 
invest one penny in inventory. All merchan- 
dise is stocked for you. In fact Statile has over 
$3 million dollars worth of mail order mer- 
chandise at your disposal. 

(3) All packaging and shipping is done for 
you. You simply send a shipping label to 
Statile together with the wholesale cost of the 
items, and the merchandise is shipped directly 
to your customers under your own shipping 
label. 

(4) A consultation service is provided to 
answer any questions you may have. You re- 
ceive a secret list of over 100 national maga- 
zines which run free ads. You'll be shown how 
to obtain free publicity on your own mail 
order items. In addition, you obtain trade 
names and addresses of over 150 other mail 
order wholesalers who drop-ship top mail 
order items for you. You'll also be given all 
the government laws and regulations pertain- 
ing to a home operated mail order business. 
These laws are a ‘must’ for all beginners. 

All this valuable information is covered in 
the Statile Mail Order Survey which every 
new franchised dealer receives from Statile 
before they begin. Formerly sold for $25.00, 
this survey has become the ‘bible’ of the trade. 
Mr. J. M. of Baltimore, Md., writes, “To tell 
the truth, all the information in regard to 
obtaining free ads is alone worth the $25.00 I 
paid you...” J. D. of Kalamazoo, Mich, 


(Advertisement) 
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states, “Just a personal note to say I am most 
satisfied with my $25.00 investment. Your sales 
plan is simple and well organized . . .” These 
are only a few of the many testimonials 
received praising the Statile Mail Order 
Survey. 

(5) The catalogs and mailing literature of- 
fered by Statile Co. cover every conceivable 
mail order item. You select the field you are 
interested in . .. BABY ITEMS, TOYS, AP- 
PLIANCES, VITAMINS, BOOKLETS ‘AND 


The thrill of receiving money in your morning mail 
is one you'll never tire of. 


MAIL ORDER COURSES, you name it, Statile 
has the catalog or mailing piece. Select your 
market, order your mailing literature and 
you're in business. 
(6) You'll be told how to compile your own 
mailing lists—and this is the most important 
part of your business. Many a beginner has 
fallen by the wayside simply because he mails 
his catalogs to a poor list of names. Suppose, 
for example, you offered a beautiful scale 
model of a 40’ Chris-Craft cabin cruiser by 
mail, You would probably make your mailings 
to boating enthusiasts and the chances are that 
nine times out of ten your mailings would 
show a loss instead of a profit. How would 
Statile help you solve this particular mailing 
list problem? He would show you where to get 
the names and addresses of actual owners of 
40 foot Chris-Craft cabin cruisers! Surely 
every owner would like to have a scale model 
of his own boat. Strange as it may seem, such 
a mailing list is available to anyone. The 
secret is where to find it. This is just one 
example of how an experienced mail order 
expert giving you personal advice, may mean 
the difference between success and failure! 

This same method of obtaining selective 
specialized mailing lists may be applied to 
practically any market . . . selling baby items 
to new mothers, selling toys to young children, 
etc., etc. 

So much for starting your own mail order 
business. Now, a word of caution. OBTAIN 
YOUR MAIL ORDER FRANCHISE FROM A 


REPUTABLE MAIL ORDER FIRM, Unfor- 
tunately, during the past few years a number 
of ads have appeared in newspapers end maga- 
zines offering to start people in mail order. 
The ads are grossly misleading. Many imply 
that you can become a millionaire over night 
if you use their catalogs. Beware! Particularly 
if they operate their own mail order business 
direct to the consumer. These firms compete 
with their own franchised dealers! They could 
just as well mail all the catalogs themselves, 
They don't need you. 

Other shady firms fail to drop-ship your 
orders promptly, thereby losing customers for 
you. In mail order, prompt shipment is an 
‘absolute requirement for a successful opera- 
tion. 

Deal only with firms whose business is pre- 
paring catalogs and shipping merchandise. 
‘They operate on a strict wholesale basis for 
franchised dealers exclusively. Such a firm is 
the A. J. Statile Co. Letters from successful 
franchised mail order dealers speak for them- 
selves. A woman from Milwaukee writes, “It 
has been better than my expectations.” A 
gentleman from California states “we are quite 
pleased with the response we are receiving.” 
Another man from Wisconsin writes, “To 
the least, I am more than satisfied,” 

‘Yes, a'small mail order business offers you 
an opportunity to earn a second income, or— 
if you work at it in earnest, a chance to strike’ 
it rich. The young housewife in St, Louis may 
be content to make an extra $20.00 a week . . 
the office worker in Los Angeles may be aim- 
ing for $150.00 weekly full time business . 
and the ambitious schoolteacher in Newark 
may reach $20,000.00 a year. What is your 
objective? Set your own goal, pick your own 
hours, and the sky is the limit. 

Even a government report stated that a 
number of the most successful one-man mail 
order enterprises make as high as $40,000 to 


y 


Your Own Catalogs of Top 
Mail Order Items! 


operators are content to earn a comfortal 
Living doing little physical work, but enjoying 
thelr work thoroughly! We don't say you'll be 
a mail order millionaire or another Sears & 
Roebuck, but if you're looking for a business 
of your own with financial security, the an- 
swer is mail order. If you've already tried mail 
order with litle or no success, don’t give wp! 
Try to analyze what went wrong. 
comes only to those who keep trying and learn 
from their own mistakes. Again 
size, deal only with a repu 

‘The A. J. Statile Co. Fay ona business 
for over twelve years. . = 


£ 
a 


eet aa icaatie cance te 

juest. They are probably one of the 
Ieegest mail order w wholesalers in the country. 
Whether it be toys, gifts, vitamins or pd 
ances—they've got it ready to ship under your 
label WITHIN 24 HOURS! 

Firmly convinced is no other business 
offers the tremendous 
order, A. J. Statile, peosidect of 
outspoken advocate of the man or woman who 
wants to start in business for himself. As 
Statile puts it, “by all means, start your own 
business and start NOW! If you want a chance 
at security and financial independence make 
your choice mail order. There's nothing like 
it. Absolutely nothing!” 


FOR FREE DETAILS 


Hens Mail coupon below —no obligation 


A. J. Statile Co., Dept. 27 * Statile Building * Hillsdale 27 N. J. 


Dear Mr. Statil 


order dealership witl 
will call on me. 


PREVIOUS EXPERIENCE, IF ANY. 


Please send me ne FREE eter con 
your firm. I understan: 


me how I may obtain a franchised mail 
{am under no obligation and no salesman 


(Advertisement) 
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Save labor cost up to 100%, reducing completed costs. Nothing to plan or figure. Complete with all lumber, 
home cost up to 40¢¢. You can assemble any of 57 hardware, paint, nails, glass, roofing, etc. Sterling Home 
designs from easy-to-follow plans. No measur- i throughout. Freight paid most areas. 
frag Gr cuilttg <= every lace preskdon 90a Send 25¢ for illustrated, color catalog, 
chine pre-cut and marked. BUY DIRECT floor plans and details. 

FROM MILL. Eliminate all between 

overhead, profit and labor 


PRICED FROM 
$2295 UP 


INSTANT 
[QUADRA me 


face guarantee! QUADRA 


ae J 


WALKIE-TALKIE 
TWO WAY RADIOS 
$19.88 0 re Tom 20.28 Pt 


$2758 te for $40.88) 


from remote cerets ofthe orig "Aric, frope, Ea 
rient, everywhere! Worl’s Largest Arma. Flying ‘Doctor 
TRANSISTORIZED Bomber, $2.00 Helicopter, many others. PLUS. Collection ol 
INTERCOMS thrilling. Space-Age stamps” Sputnihs, ets, fantastic 
pet Moon Hocst amps, Bath ct tese remariable callection 

NO<fontaiing. stamps worth up to 250 each! ~~ for only 
$29.88 »» . ct cover mailing costs. Extra: Other sensational stamps 
for your tree examination, plus Big Bargain Catalog. Rush 
te Today to 


isSion house 


TSID6 Reson ie, Var Mars, Cal 


DETROIT 


REPORT 


Good-bye breaker points 


HE first radical change in car-ig- 

nition systems in 40 years has been 
announced by Motorola, It could mean 
good-bye to distributor breaker points— 
requiring periodic replacement—forever. 
The secret: transistors. 

Motorola’s system uses a magnetic 
pulse generator, a transistorized pulse 
amplifier, and’ an ignition coil. The 
transistor ‘amplifies the pulse in some- 
what the same fashion as a magneto in 
a lawn-mower engine. In place of the 
breaker points is the pulse generator. 
This is a small, toothed wheel (see pic- 
ture) that rotates past a tiny magnet 
without touching it. Since there's no 
contact, there's no wear, nor even the 
necessity for adjustment. The pulse is 
constant at all engine speeds—there’s no 


Flossier Volkswagen coming. 
The VW 1500, the Volkswagen that 
can’t be distinguished at a cursory 
glance from a Simca, Opel, or English 
Ford, is going to be sold in the U. S— 
as predicted by Porutar Science last 


Antismoggers (cont.). ‘The auto 
industry has agreed to equip all 1963 
models with the crankcase blowby de- 
vice that is already a “compulsory op- 
tion” on new cars sold in California. 
The gadget burns up smog-causing hy- 
drocarbons that collect in the crankcase 
when a car ages and starts burning oil. 
It will reduce smog-forming exhaust by 
roughly a third. The rest of the smog 
emissions are more expensive to elim- 
inate. The blowby attachment is simple, 


is radiators. An increasing 
amount of plastic reinforced with glass 
fibers will be used in 1963 cars, and 
probably even in the 1962 crop. It’s 
likely that in the current model year 


New broom. That “Valiant look,” so 
pronounced on many of the Chrysler 
Corp. 1962 cars, is likely to disappear 
by 1964. Reason: a new styling vice- 
president named Elwood Engel. Engel 
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misfiring at high speeds, The spark is 
hotter, the battery drain lower. The 
system, says Motorola, is good for the 
life of the car. 

Other transistorized ignition systems 
are in the works. A variation still uses 
breaker points. They trigger a transis- 
tor that acts as a switch between coil 
and distributor. This lowers the volt- 
ages involved, Points last longer, per- 
formance and fuel economy go up. 

Besides Motorola, Holley Carburetor, 
GM's Delco-Remy division, and the 
Ford-owned Electric Autolite Co. have 
been working on transistorized ignition 
systems. 
September. Official introductory date is 
next September, and from the looks of 
the production schedule, there are going 
to be precious few of them in VW show- 
rooms. Price? A good guess would be 
around $2,000 at Atlantic ports of entry. 
being essentially a replacement of the 
crankcase draft tube that has vented 
vapor to air, substituting for it a tube 
that leads to the intake manifold, They 
say it will add $6 to the price of a new 
car. 

The step was forced by Secretary of 
Health, Education, and Welfare Abra- 
ham Ribicoff, who summoned Detroit 
brass and told them to do it “volun- 
tarily” before he asked Congress for a 
law requiring i 
Ford will bring out a fiber-glass radi: 
tor reservoir tank. The tank improves 
engine cooling because an extra cham- 
ber in it helps bleed air from the cool- 
ant. It’s cheaper to make, too. 


is a no-fin man, so the last of these pro- 
tuberances should wither away. A com- 
plete restyling job on the entire stable 
will be in order for ’64. (Not for ’63, 
because that tooling is done.) 


PERFECT CIRCLE PISTON RINGS 
‘ARE INSTALLED AS ORIGINAL FAC 
TORY EQUIPMENT IN 94 BRANDS. 
OF VEHICLES AND ENGINES 


‘THE DOCTOR OF 
MOTORS —your 

skilled mechanic— 
the “pro” to see to 
ret superior Pertect 
Circle performance 


‘+>, 


HY THE’PROS PREFER 
PERFECT CIRCLE PISTON RINGS 


Leading vehicle and engine manufacturers, fleet operators, 
race drivers and mechanics the world over know from years of 
experience that Perfect Circle piston rings deliver a big bonus 
of peak engine performance. 

That's because Perfect Circle ring sets are custom engi- 
neered to the engine, and made to a standard of precision 
that's measured in millionths of an inch. 

Perfect Circle’s extra-thick, solid chrome plating gives you 

an extremely hard, long-wearing ring surface. PC oil rings 
have uniformly-applied tension that automatically compen- 
sates for wear, maintains positive oil control longer. 
If your engine is low on power and high on oil 
consumption, now is the time to visit your Doc- 
tor of Motors—your skilled mechanic—and let 
him restore like-new performance. He'll respect 
your judgment when you ask for the rings the 
“‘pros’* prefer—Perfect Circle. 


PERFECT 4..CIRCLE 


PISTON RINGS = PRECISION CASTINGS + SPEEDOSTAT + ELECTRONIC PROGRAMING EQUIPMENT 
4 HAGERSTOWN, INDIANA + DON MILLS, ONTARIO, CANADA 


; = 


Throwaway litter bags 

¢ disposable s have re- 
vaca convention! Hier "ba kets on 
superhighways near Géttingen, West Ger- 
many. Brackets on each side’ secure the 
100-pound capacity bags to covered rims. 
‘The new receptacles are more sanitary 
and are easy to service. 


javing storage 

Latest trick for saving valuable » 
in factories is a system of storage bins 
stacked from floor to ceiling. Retriever 
shown in center is powered by four heavy- 
duty electric motors that enable it to 
cruise along the narrow aisles and to 
lift loads for storage or remove them. 


Four-way antenna 

Four different kinds of antennas are in- 
corporated in the ‘Maltese cross” above. 
‘The multipolarized aerial is used on the 
Navy’s Range Tracker, first vessel as- 
signed to track missiles and space ve- 
hicles over the Pacific Missile Range. 

Chance Vought developed it to avoid 
shutdowns while changing elements to 
receive different types of signals. Its 
polarization can be shifted either auto- 
matically or by remote control. 
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Multiple creep tester 

‘This bank of 15 rods accurately meas- 
ures the strength of laminated plastic 
used in tools. One- and five-pound weights 
placed on the loading rods and over the 
specimens apply stress at fixed tempera- 
tures for 500 hours. The gauge deter- 
mines how much shifting of layers takes 
place in each strip. OWN aS a creep 
tester, it saved about 51% years and 80 
percent of the cost on a 1,000-specimen 
test program for Boeing. 


NEW HI-POWERED SANDER 


Now! A sander with greater wood removal 
capacity than sanders costing twice as 
much. Its powerful performance and low 
price are made possible by Weller’s new 
heavy duty reciprocating motor. Trouble- 
free, too. No brushes, commutators or 
metal bearings to wear out. Lubricated 
for life. Fan cooled motor prevents over- 
heating. Safest sander on the market. 
Plastic handle, housing and sanding plate. 
No exposed metal parts that can be 
energized. No electric shock 


hazard. Can be used for wet $1935 


surface sanding. UL approved. as 


surface, full Yo" stroke 
and 14,400 strokes a 
minute do jobs fast. 


Goes all the way into 
corners. Housing is 


recessed for full access 
of the sanding plate. 


- 


Sands with grain. Pro. 
vides smooth finish 
unobtainable with disc 
or orbital type sanders. 


Ci 


Knob fits either side for 
right or left hand use 
and sanding flush to 
perpendicular surfaces. 


You ean light either end! 


Wherever particular people congregate” 


Pall Mall's natural mildness 
is so good to your taste! 


So smooth, so satisfying, so downright smokeable! 


See how Pall Mall's famous length 
of fine tobacco travels and gentles 
the smoke naturally~ makes it mild Reguier, 
—but does not filter out that s 


is- 


fying flavor. Never too stron 


f- Filter-Tip 
Never too weak. Always just right! 

Enjoy satisfying flavor...so friendly 
to your taste. 


PALL MALL 


itstandin 


and they are Mild! 


eaves | Padet ef Serine Teast Capen “Teles tar wiih eet” 


Dreamboat for 
Everybody ~:~ 


HE ODD-LOOKING 17-footer above is not just 

another one-of-a-kind experimental hull. It is 
one of the most exciting pieces of boating news for 
1962: the shrewdly conceived entry of the Out- 
board Marine Corporation—the GM of small-boat 
power plants—into the mass-produced family-boat 
field. It costs about as much as a Car and is easier 
to handle. For a ride behind the wheel, turn the 
page; for facts and features, see page 68. 


Pe 


CENTER BOW IS OUT OF WATER at planing 
speeds. Wide-spaced planing surfaces give a 
broad base of support. One ‘sponson tends to 
resist the swerving forces acting on the other. 


W: WERE drifting in mid-channel 
with the engine cut when I took 
over the controls of the most re- 
markable pleasure boat I have ever had 
the pleasure of operating. It was a sun- 
drenched morning last December. Scene: 
the channel leading to the blue waters 
of the Gulf near Naples, Fla. 

In a day filled with surprises, my 
first one had come when my companion 
stepped nonchalantly from the dock to 
the gunwale of this 17-foot family run- 
about. I awaited the windmilling arms 
and sudden dunking that usually follow 
this common landlubber’s mistake. He 
just stood there, inviting me to join 
him on the gunwale, With some uneasi- 
ness I stepped down. The stability was 
startling—almost like stepping into my 
convertible. 

‘That sense of incredulity recurred all 
day as I put the boat through every 
outrageous maneuver that I thought an 
inexperienced boatman might try. 

In the driver's seat. As I slipped be- 
hind the wheel and key-started the en- 
gine (which gives a low but businesslike 
80-hp. thrumble), I wondered about the 
compromises its’ designers must have 
made. It seemed likely they’d given up 
a lot in performance and handling to 
get such amazing stability. Seen from 
above at the pier, the hull had looked 
rather like a plush, but decapitated, 
little houseboat. The boat was beamy— 
scarcely 2% times longer than wide. 
From the driver's seat you look forward 
over a blunt, scowlike bow. If you've 
ever taken a Catfish off a trotline, you've 
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AT LOW SPEEDS, the center bow gives added lift 
to help the bow rise over waves. Spoiler ridges 
on either side of the center bow prevent water 
turbulence around the propeller. 


seen a bow that’s very much like this one. 
It didn't take long to get my answer. 
I eased forward on the single-lever con- 
trol that combines gearshift and throttle. 
She responded instantly to the wheel as 
I turned to head out of the channel. 
With the steerable prop of the stern- 
drive unit, there’s no rudder lag at all. 
I fed in a little more throttle. The bow 
rose very slightly—and then the stern 
came up. At an indicated 10 m.p.h. we 
were on the step and gliding over the 
water instead of knifing through it. 
The change in attitude from displace- 


After a 30-second checkout, you 


GETTING CHECKED OUT on boat's operation takes © 
little time. Approved technique calls for switch- 
ing on engine-compartment exhaust blower for 
about 20 seconds before starting engine. 


HIGH-SPEED TURNS require no special techniqu 
Th of security and directional stability 


ment running to planing was so slight 
that I had trouble believing it. I chopped 
the gas to try in. This time I 
crammed on full throttle. Almost before 
I knew it we were skimming along at 
better than 30 m.p.h. There was pract 


is amazing, Maximum ba 
degrees, and sideslip is ne} 


cally no squat and very little bow ris 
as we accelerated, 

Heading for trouble. At the istence 
of my companion, Harry Ewald, manager 
of the boat division of Outboard Marine 
Corp., I pulled into the wake of our 


can slip behind the wheel, fire up, and take her out feeling fully at home 


SINGLE LEVER controls gearshift and throttle. 
Small lever at bottom of quadrant controls idle 
speed. It is pushed down and the shift-throttle 
lever set at neutral when y ‘er up. 


‘SHE'S OFF as you push the control forward all the 
way. Before you know it, you're skimming over 
the water at 30 m.p.h. Spray is thrown laterally 
—away from the sides of the bo 


CONTINUED a 


POWER OPERATED 


photo boat. It is not a position I would 
ordinarily seek in a conventional hull. 
Matters can get a little hairy if you 
frolic at high speed with a stern wave 
the size of the one that 25-footer with 
twin 75-hp, motors was kicking up. 
Usually, coming across the wake at a 
very flat angle, you get trapped for a 
time in the trough as if in a deep rut. 
When you do break out, you have to be 
ready with a fast correction. 

But in this boat—the OMC-17 De Luxe 
—I could zigzag across the wake with no 
more fuss than angling across the trolley 
tracks on Main Street. Even at narrow 
approach angles, the triple-entry bow 
stepped from trough to crest as nimbly 
as a ballet dancer. There was no need 


for quick wheel correction; I just set the 
CONTINUED 


WINDSHIELD: 


CuGAREITE 
LiguTeR 


SEATS GO ASHORE for use as 
beach chairs. Frames are light- 
weight square aluminum  tub- 
ing. Springs are en rubber 


terial that 
slow rate of rebou 


BOARDING LADDER hooks over 
side, stows under the hatch 
when not in use. There is also a 
portable step for use in the boat 


to make it easier for riders 
to step up to the gunwale. 


fabric also chosen because of its 
controlled rebound. 


REAR SEATS can be turned 
around for fishing, The hatch 
covers can also be removed and 
stowed. You get two fenders 
and two braided nylon tie li 
with eyes already. spliced 


FIRE EXTINGUISHER — standard 

equipmes ly reached in 
its mount under the drive 

seat. Anchors for driver's seat 

be bolted in any of three 

ms. Footrest is aluminum. 


BUILT-IN LOCKERS include two 
that can be locked and two that 
can be insulated to. make i 
chests. Shelves provide a place 
for water skis and fishing rods. 
They run length of cockpit. 


WINDSHIELD WASHER —THROTTLESHIFT FIRE EXTINGUISHER VINYL COVERED 
CONTROL rou 


M SEATS 


SHELVES FOR FISHING 
‘ROD AND WATER SKIS 


artery 


Pivot TwBe 
Fever FOR SPEEDOMETER 


PORTABLE 
INSIDE STEP 


MOORING LINE 


ot TANK 


DRIVE TILTING 
‘Ge PUMP MECHANISM TRIM TAB 


INSTRUMENT PANEL mounts a POWER-OPERATED WINDSHIELD NOTHING’S OVERLOOKED for 
speedometer and tachometer. tilts at touch of a button. If it convenience — there's even a 
Fingers are touching the horn hits obstruction on closing, it 

button, Switches control an shuts off automatically. Wind- in 
elevating motor for stern-lrive shield wiper is powered by elec- lower drive unit to prevent 
unit and power accessories. icity. It parks off the glass. heading wrong way at start. 


Dreamboat: Shrewd design 
shows up in hull and power plant 


course I wanted, held it steady, and the 
boat did the rest. 

As we neared the Gulf, I noticed a 
sandy beach near the channel entrance. 
“How is she for beaching?” I asked 
Ewald. 

“Like nothing you've tried before. 
Be my guest,” he said, with a sweep of 
his hand toward shore. 

I cut back the throttle and nosed in. 

“Forget all you know about beaching,” 
he went on. “Don't worry about wind or 
current. Just drive into the sand as if 
you were driving your car onto a grease 
rack,” 

Parking’s a breese. The right front 
wheel—oops, the starboard sponson— 
nuzzled into the sand. Automatically the 
boat swung around until it was square to 
the shore line. I revved up the engine 
for an instant and the bow climbed out 
high and dry. The boat was rock-steady. 

[Continued on poge 208} 


She planes on three points 


THREE-POINT HULL means that the boat rides on 
three dart-shaped surfaces at planing speeds. 
Force of water against these surfaces lifts the 
boat out so that it skims along the surface. Two 
support points forward on the hull give the boat 
the wide-tread stability of a car. 
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SPECIALLY DESIGNED TRAILER is 9 
3675. It's complete with winch and inertia-ac- 
tuated electric brakes. Boat and trailer will fit 
comfortably in the average garage. 


ENGINE IS COVERED with sound absorbing, water- 
tight cover. Breathing air comes through a grille 
high on the transom. Fumes 
from compartment by a buil 


DRIVE UNIT TILTED UP shows powered elevating 


rack-and-pinion and ball gears that transmit 
power from engine. Cooling water is fed from 
pump in lower unit through pivot journal. 


ING IS A CINCH cre you have water 
10 wet the prop. Win at any old 
d she ally squares up to the 
line, stays level and rocksteady, 


EMERGENCY-STARTING ROPE is curried on a cleat 

inside the cover, Engine is 90-cu. in., two-cycle pump delivers a squirt of oil to each cylinder 
V-4, developing 80 hp. at 4,500 r.p.m. It’s water every 20 revolutions, Hand here is adjust- 
cooled, and weighs only 146 pounds. nged jets on four-barrel carburetor, 


VIEW AFT shows 15-gal. fuel tanks on either side. MAINTENANCE? Most of it on this boat can be 

Covered bi box, manual primi . done with a garden hose. Bilge pump (note 

and electrical junction box are on the starbe by stern) keeps up with wash water 
oil reservoir is on the port. E in the boat can be hosed clean. 


Fitting tunnels 
to bigger 
freight trains 


To take big triple-deck automobile flat- 
cars, massive transformers, turbines, and 
other outsize loads going from Chicago 
to the Pacific Northwest, 31 tunnels 
along 706 miles of railroad track had to 
be enlarged—floors lowered, walls pushed 
back. Five mountain ranges were it 
volved—in Montana, Idaho, and Wash- 
ington—and the job took six months. 

‘Trains on the Chicago, Milwaukee, St. 
Paul & Pacific maintained schedule while 
the work was in progress. A total of 
71% miles of track was lowered from 6 
to 24 inches, 4% miles actually in tun- #3 getting power from diesel ger 
nels, the rest at approaches. The work — jnounted on small track car ahead. Machine 
cost more than $800,000. adapted from a Swiss-built tunnel excavator. 


MATISA UNDERCUTTER is dri 


3. SYSTEM OF CONVEYORS on train of dump 4, ALTERNATIVE METHOD (without unde: 
cars hauled behind undercutter machine lo: requires taking out track in 39-foot 
rear car first, then ones ahead of it. Using un- Here a heavy-duty crane backs out with an 
dercutter avoids need for removing track. tire panel: rails with ties still spiked on. 


6. BULLDOZERS PUSH OUT blasted and ripped- 7. WORKMEN STR LS from ties while bull- 
out rubble, dumping excess material over em- dozer clears out . Rails and tie plates 
bankment ‘at _tunnel’s end. Roadbeds were are attached in panels to new ties with new 
lowered 6 to 24 inches to increase clearance. spikes before being relaid in tunnel. 
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2. ENDLESS CUTTING CHAIN digs under ties at 
right angle to rails. As winch pulls machine 
forward, chain moves dirt and rock into a bin 
and onto conveyor. Maximum cut is 12 inches. 


5. PANELS ARE NEXT STACKED outside tunnel 
where they can be replaced quickly when dis- 
patcher warns work crews by radio to make 


ready for approaching train to pass through. 


4 
= = 
EATHER is taken by work crew after tem- 
porary replacement of track to Lt freight 
train pass, Cranes then lift rail panels out 
again and lowering of tunnel floor is resumed. 


PS PICTURE NEWS 


Continental kart 


Now comes the Ghia Kart, latest 
and most elegant of all racing karts 
Its sleek body was designed by Gl 
of Turin, famous Italian automobile 
stylists. "The smart little body will 
take any kart engine. It complies with 
all kart-track regulations. 


~ 


Squared-off helicopter 

A new light helicopter, shaped like 
a box, is a six-place utility craft de- 
signed for Navy fleet use, Marine as- 
sault support, and civilian passenger 
service. The Hiller Ten99 is powered 
by a 500-hp. Canadian Pratt & Whit- 
ney PT6 turbine engine. It loads and 
unloads quickly through aft clamshell 
doors and four doors in the sides. 
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Will Tomorrow’s Cars 
Burn Kerosene? 


New engines on the way indicate that they will—or some other 
cheap fuel—with a bonus of 50-percent gain in gas mileage 


By Harland Manchester 


"THE J2vearold black Plymouth sedan in which T was 
riding rolled into a filling station recently, and the 
driver, Charles W. Davis of the Texaco Research Center, 
at Beacon, N. Y., asked for two gallons of “regular.” Then 
he opened the trunk, brought out a two- 
gallon can of kerosene, and poured that 
in the tank. He ordered a quart of lube 
oil, and when the man started for the 
engine, he told him to put the oil in the 
fuel tank, too. Muttering “Now I've 
seen everything,” the man complied. 

By all ordinary rules, that engine 
should have knocked violently when we 
drove out, but it behaved like any other 
motor of its vintage. Except for one 
thing, as I learned later—it got a lot 
more miles to the gallon out of the 
bizarre mixture than other motors do 
from high-test gasoline. 

‘The engine in this car was designed 
by Texaco. “It will burn almost any 
fuel,” Mr. Davis explained to me. “We 
don’t usually mix them up this way, but 
I thought it would be a good way to 
demonstrate its omnivorous appetite. We 
have driven it about 40,000 miles all 
over the country under all sorts of con- 
ditions. We have filled the tank with 
high-test gasoline, diesel fuel, jet-plane 
fuel, and kerosene, to name a few com- 
mon fuels, and with a few changes it 
ne would do’ as well on propane cooking 
TCP engine is not gas. We have averaged 24 miles to the gallon, but we've 
chocey about what got a new engine in the laboratory which should do about 
Ciaeesis igh Or 34, according to tests. We are not going into the auto- 


Fee iat ee sene mobile business, but everything about motor fuel interests 


pert ees us. We have spent $1,000,000 and 15 years developing and 
difference. Newest testing this engine, and we think it has a future. 

model soon will be TCP in Ford’s future? This is one of several new engines 
tried out in a Ford. now being developed here and abroad that will burn a wide 


variety of petroleum fuels, and whose builders promise 
many advantages. They have aroused great interest and 
controversy among the world’s automotive experts, and 
most major manufacturers are testing one or all of them 
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with a weather eye to the future. The Ford Motor Com- 
pany, under a recent contract with Texaco, will soon mount _ 4in INTAKE ‘SPARK PLUG 
the latest TCP (Texaco Combustion Process) engine in a 

new Ford to compare its performance with Ford’s regular 

motor. This doesn’t necessarily mean that tomorrow's 

Ford will burn kerosene. It does mean that Ford is keenly 

interested in the TCP, and is going to spend some time 

and money developing it. 

Back of this whole research trend into motors with dem- 
ocratic tastes lies a lot of automotive history and a number RECTION FUEL SPRAY 
of new factors. Briefly, gasoline-engine performance has em 
been increased for the last 35 years by increasing the com- 
pression ratio—that is, by sending the piston farther toward 
the top of the cylinder and squeezing the fuel mixture into 
smaller and smaller volume, so that when it burns it ex- 
pands more, driving the piston down with a more powerful 
punch. 

But the tighter you squeeze the fuel charge, the more 
finicky the engine’s appetite becomes—hence the long, cost- 
ly refining program to increase the fuel's octane number, 
which means its index of compressibility without knocking. 
Every time the gasoline in the nation’s pumps goes up 
the scale by a single octane, it costs refiners an estimated 
$500,000,000 in equipment. ‘This charge is passed on to Swirling-air 
drivers, who get more power and speed for their money. principle of 
But now, everyone concedes, this race between motors and TCP engine is 
fuels has gone as far as it can go. shown in cutaway 

Meanwhile, production of kerosene is booming as the jet  @ fop of 
airliners take over the skies. Today, about 47 percent of a hem/spherical 
barrel of crude oil is converted into motor gasoline. About peed lg it 
75 percent of that barrel can be made into fuel suitable for {,"C/onation view 
the TCP engine at a much lower cost per gallon. If any of the chamber. 
one of several of the new omnivorous engines win out in 
the market place, it may no longer pay to brew precious 
costly fuels, and kerosene and its humble neighbors in the 
oil barrel may fuel virtually all our engines. 

Fitting the engine to the fuel. The TCP engine was born 
in the late Forties when Everett M. Barber, a Tex- 
aco research engineer, was trying to find a cheaper 
substitute for tetraethyl lead, an additive long used 
to boost the octane number of gasoline. Then he got 
an idea for rebuilding the top of the engine so that 
it wouldn’t need high octanes. He built his idea into 
a crude one-cylinder engine, and it worked. In 1950 
he showed me in his laboratory a little engine which 
he switched over from 100-octane gasoline to kero- 
sene with no change in behavior. Since then Texaco 
Research has built several multicylinder TCP en- 
gines that have been successfully operated in a num- 
ber of vehicles. The newest of these will be installed 
in the experimental Ford in a few months. 

Below the combustion chamber, the TCP engine is like — [/away shows 
any other, but the fuel is burned quite differently. In to- Sabie on 
day’s engine, a charge of vaporized fuel—premixed in the CR) nbor “nother 
carburetor—is pulled into the engine, compressed, and ig-  Sors'on. "Here, too, 
nited by the spark, and the flame front spreads across the Spark plug and fuel 
chamber. Unless the fuel matches the engine, the most spray are located 
distant part of the charge will ignite prematurely, causing close together. 


CONTINUED Ly 


Cheap fuels are already here, awaiting passenger-car 


knock. In the TCP engine, the fuel is delivered to the 
flame as fast as it will burn, and no unburned residue has 
time to set up a disturbance. It works this way: First the 
piston pulls in a charge of pure air through a shaped duct 
that gives it a fast, circular swirl around the chamber. The 
piston compresses the swirling air; then the charge of fuel 
is shot in through an injector. This 
“paints the air with fuel as it goes by,” 
as Davis puts it. The spark plug, a little 
“downstream” from the entering fuel, 
touches it off. In effect, the air stream 
acts like a conveyor belt, delivering the 
fuel to the flame front. Since the fuel 
mixture is richer at the point of en- 
trance, it ignites fast and helps to burn 
the thinner mixture down the line. It’s 
a little like using kerosene to start a wood fire. All this 


TCP engine in this 


12-year-old like us 
Plymouth has been makes it possible not only to burn cheap fuels, but to use 
driven 40,000 miles, a much thinner overall mixture, which means more miles 
averaging 24 miles per gallon. 
a gallon—using all Everyone's in the act. Work on other “stratified-charge” 
hinds of fuel. engines, as engineers call this type, is going on in many 
Texaco has spent laboratories. The Russians are working on one at the In- 
1,000,000 stitute of Chemical Physics at Moscow, another is being 


over 15 years 


developing it. tested at the French Petroleum Institute, others by Renault 


Motors, and by engineers at the University of Rochester 
and Pennsylvania State University. They vary widely, but 
all are aimed at the goal of burning cheap fuels by “prim- 
ing” an economical, lean fuel-air mixture 
with a bit of richer stuff. Most of these 
motors are still one-cylinder laboratory 
devices, and it is generally conceded 
that the Texaco venture leads the field. 

The man at Ford who will supervise 
the TCP tests is the alert, hard-headed 
Victor G. Raviolo, executive director of 
the engineering staff. Last spring he at- 
tracted wide attention with his statement 
at a meeting of the American Petroleum 
Institute: “The stratified-charge engine 
is a most promising development for 
passenger-car engines, Potential fuel 
economy is projected for certain of these 
arrangements at more than a 50-percent 
improvement in miles per gallon. I do 
not now expect that the development of 
such engines can be brought along fast 
enough to be introduced in the mid-60s. However, a num- 
ber of manufacturers will pursue this development aggres- 


The diesel—now in 


passer pericarsute 
urns kerosene-like 


fuel The British sively and someone will succeed before the end of the 
Perkins, in jeep decade.” 

above, is mounted Ford also has a kerosene-burning engine up its sleeve, 
in many U. S. says Raviolo, but he will not describe it. 

taxis. Claim is The pinwheel engine. Another contender, which thrives 
doubled fuel on kerosene or almost any fuel, is the automotive gas tur- 
mileage. bine. Important steps have been made recently in solving 
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engines that will burn them efficiently 


problems that once plagued it. Several years ago this “pin- 
wheel” engine, a cousin of the airplane jet, stirred up world- 
wide interest when several manufacturers here and abroad 
tested their versions on the highways. 

Basically simple, the gas turbine has a whirling com- 
pressor in front that pulls in air, squeezes it into small 
volume, and pipes it into a combustion chamber where it 
combines with fuel and burns to create a fiery tornado. 
The expanding gas shoots across a small air gap to drive a 
second turbine, which is geared down to drive the wheels 
of the car. 

Among the gas turbine’s advantages: It is about half 
the weight of a piston engine of equal power output, has 
only one-fifth as many moving parts as today’s engine, is 
miserly with lube oil, and should have long life and easy 
maintenance. It needs no radiator or cooling system, so 
there is nothing to freeze. It starts well in cold weather. 
It has its own built-in automatic transmission, so it needs 
no clutch or gear shift. It needs only one spark plug, used 
to start the fire. It hardly vibrates at all. 

In the early Fifties this engine seemed 
the answer to the motorist's prayer. 
Then problems arose that seemed insol- 
uable: The engine was dangerously slow 
in_ acceleration; the little seven-inch 
drive turbine had to be made of such 
a precious alloy to withstand the intense 
heat that this item alone might cost 
more than an entire piston engine. 

These drawbacks dampened the zeal 
of several early gas-turbine designers 
and their engines went on the shelf. But 
George J. Huebner Jr., executive en- 
gineer of Chrysler’s research division 
and the designer of the firm’s experimen- 
tal gas-turbine automobile, remained 
stubbornly dedicated to the pinwheel en- 
gine, and after several years’ work has devised ingenious of the airplane jet, 
improvements that go far to ccrrect the troubles. is an engine that 

Controlling a tornado. To get more turning power at low thrives on kerosene 
engine speeds, beef up acceleration, and assist braking, he or clmost any other 
has installed a device in the air gap that behaves something —_ burnable liquid— 
like a variable-pitch airplane propeller. Its 23 small blades may have a 
automatically change their angles through a range of 100 passenger-car 
degrees, controlling the hot-gas tornado and varying the future. Above is 
power delivered to the wheels according to driving demands. —_@ Chrysler Corp. 
In the first gas-turbine cars it took about five seconds to version. 
get results when you pushed down the gas pedal; in 
Chrysler's newest model the apparent time lag has been 
cut to about seven-tenths of a second, which is in the range 
of today’s cars. And when the angle of the blades is re- 
versed, the direction of the blast slows down the power 
turbine, causing a braking effect similar to what today’s 
driver gets when he takes his foot off the pedal. ‘This de- 
vice is powered by the same hydraulic system that runs 
the power steering and braking. 


Gas turbine, a cousin 


[Continued on page 216) nN 


Fifty oil burners feed from single fuel tank 


A centrally located fuel-oil storage 
tank for supplying 50 homes through 
metered lines, as forecast in PS [Nov., 
°60], is being’ installed in a housing de- 


Sliding roof tops new Lancer 

For motorists who like open-air driv- 
ing, the sliding sun roof found on some 
foreign cars is now available on the 1962 


Dodge Lancer. It’s a custom installa- 
tion you can order from your dealer for 
$225 extra. The fabric roof slides on 
runners and folds back. It’s made by 
Golde Body Parts Div., Warren, Mich 
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4 ONE BIG TANK buried 
in street holds 10,000 
gallons of oil, enough 
to supply 50 homes, 


INDIVIDUAL METERS are 
installed on basement 
wall and can be read 
from outside house. 


velopment under construction at Pough- 
keepsie, N. Y. Tri-State Pipe Lines 
Corp. of New York City has contracts 
for similar installations to service 1,700 


Air lift for game trout 

Lakes and reservoirs in Aus- 
tralia are being stocked by air 
with rainbow and brown trout. 

At left a load of baby fish is 
dropped from the hopper of a 
crop duster into a lake in Vic- 
toria. In each of 17 airlifts, 
33,000 fish were transported 
from the hatchery in which 
they were bred. Drops of 200 
feet did them no harm. 


Rock-and-roll platform 
The stability of armored vehicles and 
tanks is tested by the British Army at 
its experimental ‘station in Hampshire. 
A vehicle under test is driven onto a 
huge platform that can be made to rock 
tilt, establishing the angle at which 
the vehicle will ride before turning over. 
The platform can handle up to 48 tons. 


MAIN FUEL-OIL LINE runs under street 
with offshoot feeder lines extending 
from it to service each consumer. 


‘OL BURNER- 


STORAGE TANK FILTER PUMP 


‘SHUTOFF VALVE: 


PS PICTURE NEWS 


new homes in Poughkeepsie, Washing- 
tonville, N, Y., and Old Saybrook, Conn. 

Key to the central-tank system is the 
invention of a slow-flow meter that meas- 
ures fuel oil in tenths of a gallon. It 
works with the liquid oil the way a home 
gas meter does with gas, and, like the 
gas meter, is set on a basement. wall. 
Main and feeder lines are of plastic- 
coated steel pipe. 


Tell Shoebox numbers; it does the arithmetic. Set reservations in Unicall; it speaks okays. 


Computers go fancy—one listens, one talks back to you 


The dream of a little black box that 
hears your spoken questions and calls 
out answers—no monkey business with 
punch cards or coded inputs and out- 
puts—may be just around the corner. 

IBM is showing Shoebox, a calculator 
that adds or subtracts instantly the num- 
bers you speak into it. Still experimen- 
tal, Shoebox might be found useful by 


supermarket cashiers and airplane pilots. 
Remington Rand has a machine that 
speaks answers (to lever-actuated que- 
ries): Unicall. The voice replies are 
prerecorded and stored in a central Uni- 
vac computer, which selects the right 
one and plays it into the Unicall tele- 
hone. The setup is on sale now for 
line, hotel, and auto reservations. 
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Testing Ford’s New “In-Between” Car: 


10,000 Miles in a 
Fairlane .._._. 


ENRY FORD the Elder used to 

call his Tin Lizzie “the Universal 

Car.” It darned near was for a 
long period of years. 

Now his grandson, Henry II, has pro- 
duced an automobile called the Fairlane 
with a lot of today’s familiar sheet-metal 
fat knifed off its exterior. 

‘And you will never guess what Grand- 
son Henry is calling it. Yup, “the Uni- 
versal Car of the Sixties.” 

To find out whether Henry II came 
anywhere near the mark in so describing 
his vehicle—whether, indeed, he was not 
besmirching the memory of the beloved 


Model T—the staff of Porucar Science 
set forth to wring out this newest car. 

The Fairlane was driven hard. At 
times its tidy, smallish V-8 engine was 
opened up to the limits of its r.p.m. It 
was loaded down until even a tar sep- 
aration strip on the highway caused its 
springs to bottom. It was fired up after 
an all-night stand in icy weather. 

The Poputar Science Fairlane was 
purchased from a regular dealer at the 
factory-recommended retail price of 
$2,433.30. It was a manual-shift, four- 
door sedan with radio, heater-defroster, 
seat belts, and outside rear-vision mir- 


HOW THE FAIRLANE DID 


THE PERFORMANCE 
Total distance covered... 10,011.3 miles 


Gasoline used (nonpremium).. 547 gal. 
‘Average miles per gallon. 18.3 
Oil burned _ None 


Gas mileage at constant t speeds 
30 m.p.h. 
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-100 m.p.h. 


717 mph. 


.. $174.71 
= 00 
0174 
nce, 
including adjustments at 500, 1,000, 
—_ and pees miles 
Oil and filter —— ae 
Total apnea ¢ i2 


vera rect operating cost mark 
per mile __ Al 


AST month we reported what it was 

like to drive 10,000 miles in one month 

in a Chevy II. As the second article in our 1962 
series on the new cars, Popular Science 
presents the results of its test of the Fairlane. 
This mint-fresh Ford is bigger than the 
little Falcon, smaller than the big 
Galaxie. The staff members who drove 
it displayed a fairly uniform 
reaction to its beguiling qualities— 
and a remarkable agreement on 
one of its chief faults. 


The double-lock hood 

latch puzzled service- 
station men. Some had 
trouble opening it. 


e-. 


It’s a good turnpike 
car—smooth at 
high speeds, restful on a 
high-mileage run. 


All drivers 


agreed —_ a 
‘on one point— a 
ow'll never go a 

ele bes eer 


for this vehicle. 


CONTINUED al 


How the Fairlane Compared with PS’s 1962 Chevy Il; 1961 Tempest, F-85, and Lancer; and 1960 


Fairlane Chevy 1_——Tempest F85 Lancer* 
Overall average miles per gallon. ........ 183mpg. 22mpg. 20.25mpg. 221mpg. 16.3 mpg. 
Gas mileage at constant speeds 
219 mp4. 
268 


"Lancer had option 


ror as the sole accessories. Undercoating 
and antifreeze were included. 

Here is the round-table discussion by 
our staff after 10,000 miles of driving: 


Fuel Consumption 


Alex Markovich: ‘This car is amazing. 
It weighs 2,900 pounds. 


That's hun- 


One driver with long legs had 
trouble—in high gear, the shift lever 
came down on his right knee. 


How Well Was It Designed and Built? 


It is likely that few motorists will find 
much to squawk about in the Fairlane. 
‘The car is well designed and well built. 
and is a good performer. Like all cars, 
has some faults. Here are some that 
turned up in the PS Fairlane 

* The shift was stiff, with over-long 
lever travel, In high gear the lever position 
was troublesome. 

* The car dived on hard braking, and 
squatted on fast starts. 

* It heeled on hard corners 
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dreds of pounds more than the so-called 
compacts, and it’s got a 145-horsepower 
V-8 under the hood. Yet at 60 miles an 
hour I consistently averaged 20 miles to 
the gallon. 

Everett Ortner: So did I, give or take 
a fraction of a mile per gallon. 

Harry Samuels: It uses very little oil, 
too. When I drove the car, not a drop 
had been added in 3,200 miles. 


Handling 


Hubert Luckett: The car feels stable 
at high speeds, even with crosswinds. 
Frank Rowsome Jr: That’s an odd 
one. Carrying a heavy load, much of it 
in the trunk, I was all over the road in 
strong crosswinds at 75 miles an hour. 
Samuels: Yes, it skittered during gusts. 
Howard Allaway: But only at speed. 
I got the same thing at 70. 
Luckett: Okay, I'm outvoted, so let's 
he steering. It's precise but heavy. 
‘The steering’s got a remote 


Rowsome: It’s slow. There's novocaine 
in the linkage. 


* It was moderately wind-sensitive, 
particularly with a loaded luggage com: 
partment. 

+ Despite a slow ratio, the steering was 
fairly heavy. 

‘The windshield produced double 
images of oncoming headlights at night 

* Hardware on the left front door 
banged against the knee of tall drivers. 

+ The wind vents were noisy at speed. 

* The radio was squeaky and full of 
distortions. 


Corvair, Falcon, and Valiant 
Corvair ‘Falcon Valiant 
23.43 mpg. 26.56 mpg. 20.31 mpg. 


30.2mpg. 
29m. 


The car’s styling 

is conservative and 
unassuming, yet it got a 
lot of attention. 


Markovich: How much faster could 
they make it without power assist? Con- 
sider the car’s weight. What Ortner calls 
a “remote” feeling is understeer. 

Ortner: The rear end wants to break 
away in a tight, hard turn. 

Rowsome: The car also heels over. 

Luckett: Okay, but it doesn’t wallow. 

Markovich: That back end feels all 
right if you know how to control a skid. 

‘Rowsome: Hasn't anybody got a com- 
ment on the shift linkage? 

Luckett: I have. The location of the 
shift lever in high gear seemed idiotic 
to me, It hits your right knee. It inter- 
feres with handling. 

William Morris: ‘The position of that 
stick in high is right in the lap of the 
middle passenger. 

Rowsome: Except when the seat is 
fully back—which is where you don’t 
want it with rear-seat passengers. 


the idles so 
onan ou find 
voursell jcang 
the throttle to make 
sure it’s runnin, 
Acceleration isn’t 
neck-snapping, but 
it’s good in second, 
which is useful in 
heavy traffic. 


Markovich: 
ideal. 
throw and an exaggerated dog-leg. 

Allaway: Let’s grant all that. But 
the Fairlane still is a fine-handling au- 
tomobile. You really have to go out of 
your way to find fault with it. 


The shift is less than 
The one-two is stiff, with a long 


The Ride 


Morris: The car rides harder than 
my '56 Ford. 

Luckett: The ride’s still boulevardy. 

Samuels: It suited me perfectly. 

Markovich: It’s firm, more so than 
the Mercury Meteor’s. ‘That's the Fair- 
lane’s opposite number in the Merc line. 

Morris: The back seat rides com- 
fortably. 

Markovich: The ride depends on how 
much of a load you've got. With five 
adults aboard, including a 230-pound 
brother-in-law, and two kids, and a trunk 


conrinuen 3 


full of suitcases, the spring bottomed on 
every tar strip. 

Samuels: With a load like that, you 
should be driving a truck. 


Performance 


Luckett: That's quite an engine— 
smooth as silk at every speed. 

Ortner: The car’s got plenty of pep 
for passing. 

Markovich: The acceleration’s smooth. 
It’s plenty fast for anything but drag- 


racing. 

Luckett: The engine picks up without 
a whimper from 10 miles an hour in high. 

Markovich: That's right. Further- 
more, it idles so quietly that I found 
myself tapping the pedal to make sure 
I wasn’t stalled out. 

Allaway: I did find that at 25 miles 
an hour the car was happiest in second. 


Design and Construction 


Luckett: There’s plenty of head room 
and leg room except for that shift lever. 
The steering wheel banged my knees too. 

Rowsome: Amen. 

Allaway: The ash tray’s big enough 
to knock ‘out a pipe in. 

Morris: The assembly’s fine. No leaks. 

Ortner: So's the heater, and the fan's 


How Sp Fairlane’s Tires 
Stood U; 


A tire aise measured tread depth 
at 10,011 miles, The 7.00 x 13 Fire- 
stone tires had not been rotated. The 
left front tire had lost 34 percent of its 
fen the right rea 96 and the right 
rront 


: 82 
tires, or 40,000 on five switched. 
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Fairlane: gat ia lbreather' along’ the, Huudsot: Ty’ Backgrovied are:“‘ric balla” Ships: 


quiet. Heat poured out without a whisper. 
Rowsome: The car's free of rattles. 
Markovich: All the controls are 
iy. 


Safety and Comfort Features 


Rowsome: My worst squawk is the 
windshield. Anybody notice how it’s 
slanted in such a way that it shows dou- 
ble images? 

Ortner: Yes, at night an oncoming 
car has ghost headlights. Everything 
coming at you looks like a Fruehauf. 

Morris: The windshield reflects the 
radio-speaker grille in the daytime. 

Rowsome: Then there's the brakes. 
‘You can feel the servo effect come in— 
they tighten up on you 

Allaway: Yes, the 
hard stops. 

Rowsome: That's partly the suspen- 
sion, of course, but here’s another thing 
—the brakes are self-adjusting, and when 
you've got a back-down driveway, they 
set up too tight for the next day. 

Luckett: The pedals are nicely spaced, 
and it’s a safety feature that you can 
downshift easily from high up to about 
45 m.p.h. 


dives on fairly 


Summing Up 

Allaway: Maybe I’m just not critical, 
but I liked practically everything about 
the Fairlane. It’s as much a car in size 
and performance as the average family 
really needs. 

Markovich: It's easy to drive, com- 
pletely predictable, and it hasn’t got a 
really ornery screw or nut in it—except 
for that shift. an 


NEXT TEST: 10.000 miles in a stick- 
shift Rambler American—without a 
clutch pedal. 


“V’d like to see them make...” 


THROW-AWAY SHEETING on rollers at head and 
foot of a bed, To make the bed, you'd pull out 


A FOOT-WARMING HUNTING BOOT with clec- 
res in the lining. The battery could be 
nto a pocket the heel or on the 
Bob Montgomery, Rockford, Ill. 


A MOTOR-DRIVEN MUSIC BOX with a drum 

ir . Then you could change 
the tune, following a direction sheet for place- 
ment of pins.—F. Harry Louden, Sarasota, Fla. 


SECTIONAL TIRE CHAINS with snap-fastened 
cross chains, Worn lengths could be removed 
and replaced easily with new chain, using the 
same snap hooks.—Andrew Vena, Philadelphia. 


PLIERS WITH SCREWDRIVERS on the handles. 
With a Phillips driver on one end and a regu- 
driver on the other, you'd save space in a 
toolbox.—Ken Sandvik, Two Harbors, Minn. 


that be 


Eyeryone has hie own pet ida wf a 
We will 


like to see in general use, What's 
for each one published. Pl 


PS PICTURE NEWS 


Shelter floats like a boat, but to be effective against fallout it has to go underground. 
Convertible fallout shelter makes like a houseboat 


Here’s a fallout shelter so watertight 
it will float and, powered by an outboard 
motor, can be used as a houseboat. But 
if you intend it for protection against 
H-bomb fallout, you had better have a 
deep hole close’ to the shore so you can 
get it underground in a hurry. 

It’s 12 feet long, 8 feet in diameter, is 
built. completely ‘of aluminum, and’ is 
called _a RAM, for Radiation ‘Ark-Mo- 
bile. The designers, Diversified Fabri- 
cators, Inc., Niles, Ohio, showed it 
afloat to demonstrate its resistance to 
seepage when buried in low ground. 
Mounted on a wheeled cradle, it can also 
be used temporarily as a house trailer. 


PILLARLESS WINDOWS add to racy look of the 


ROOMY INTERIOR prov’ 


les family living space 
in “miniature gracious 5 


say the builders, 


SPACIOUS TRUNK holds 22 cu. ft. There is room 


four-cylinder car. Top speed is 80 m.p.h. 


Sporty le British Ford 


English Ford is now putting out a new 
model, the Capri, based on the Consul 
Classic 315, with @ sweeping “aerofoil” 
hardtop that holds overall height to four 
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in the rear for overflow luggage. 


feet, four inches. The two-door has front 
bucket seats and room behind for chil- 
dren. It’s powered by an oversquare 
56.6-hp. engine displacing 82 cu. in. 
Floor or optional column shift is offered. 
Disk brakes are on the front wheels. 


Desert Patrol 
Rescues 
Stranded 
Travelers 


ALERTED BY PHONE CALLS from sheriff's office 
signals on local radio, squad meets to plan operation. 


By Jack B. Kemmerer 


VERY year, scores of motorists go wander- 
ing off into one of the most treacherous 
areas of their native land—America’s version 

of the Sahara, the Mojave Desert. Some die there. 

Most make it back. Of those who survive their 

foolishness, a tidy number owe their lives to a 

volunteer desert-rescue squad known, appropri- 

ately, as the “Angels on Wheels.” 

California’s famous desert begins only some 60 
air miles northeast of Los Angeles. It encom- 
passes 15,000 square miles of sand and sagebrush. 
That's an area half as big as the entire state of 
South Carolina, three times as big as Connecticut. 

For decades, the Hollywood division of the 
“French Foreign Legion” has marched up and 
down its dunes for the movie cameras. Today, 
when you see a character on your TV screen with 
his tongue unhinged in killing heat, he probably 

CONTINUED 


ON REACHING SEARCH AREA, drivers recei 
radio instructions. When enough men are avi 
able, there are two observers in each jeep. 


WHEN GOING GETS TOUGH, the desert rescuers 
straddle “Tote-Gotes” —three-hp. chain-drive 
sevoters that can climb rock outcroppings. 


GEM-STONE HUNTERS oa Iaconne: desert. ¥ 
rugged areas like thi 
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victims 
where it's easy to slip and fal 


has been videotaped in the Mojave. 

In summer the Mojave’s daytime tem- 
peratures reach 125 degrees. In winter 
its nights fall almost to zero. 

People get lost or stranded in the 
Mojave when they drive off the main 
roads on innocent explorations. Their 
cars bog down in the soft sand. Often 
they carry no drinking water or extra 
gasoline. Seldom are they properly 
dressed; the heat—or cold—gets them. 

One of the rescuers’ biggest headaches 
are the “rock hounds”—gem seekers. Oc- 
casionally private and military planes 
crash-land in the Mojave's wastes. 

‘The rescue squad is equipped to cope 
with these emergencies. It hunts the lost 
in jeeps fitted with two-way radios. When 
the squad has to search at night, the 
jeeps line up abreast, spread out across 
the desert floor, with men afoot carry- 
ing walkie-talkies for communication 
among the vehicles. 

Everybody feels good when the squad 
wins. One bitter night last winter it found 
a small girl, clad only in a light cotton 
dress and sweater, after an hours-long 
search. It was in the nick of time. The 
child could not have survived much 
longer, a doctor said. 

Now and then the squad loses. Last 
summer a man and wife got bogged down 
in the sand 27 miles off a main highway. 
The man decided to hike out for help. 
The woman, staying with the car, sur- 
vived. Her husband was found dead of 
dehydration. 


ABANDONED JEEP is located. As 


in rocky, 
two rescuers remain to dig it out 


(MONTHLY MEETINGS are held 
to check equipment. Each 
jeep carries water, extra gas, 
canned food, maps, compass, 
rope, flashlight, shovel, two 
blankets. Some’ also have a 
police-type radio, stretcher, 
and complete first-aid kit. 


ts 


= 
sr 


The Mojave’s desert-rescue squad is 
quite new. It was formed in 1958 by 
eight men headed by police officer H. O. 
Davis of Barstow, smack in the middle 
of the Mojave. Today the Angels num- 
ber 50, with a transport system of 16 
jeeps, a carrier for rescue equipment, 
and four pickup trucks. 

Wearing distinctive white coveralls 
and shoulder patches, the squad mem- 
bers supply their own vehicles and other 
rescue equipment. Nobody pays them a 
cent for their work. 

Since the foolishness of wandering off 
into the desert is not illegal but only 


of sand, first-aid men set out to 
hunt for the vehicle’s driver. 


dangerous, the rescue squad has had to 
engage in an educational campaign. 
‘Thousands of cards, liberally distributed, 
carry a dozen helpful hints to dispel the 
ignorance of the blissful. 

The main ones: 

@ Register at the nearest town. Tell 
where you're going and when you plan to 
return. 

© Carry drinking water, extra fuel. 

© Don't walk far in the heat of the 


day. 

© If stuck, stay with your car. 

© Don't panic. Rescue will soon be on 
the way. an 


How the Transformer on 


ENCASED IN STEEL, working ele- 
ments are submerged in oil that 
helps cool them and adds insula- 
tive strength. Bimetallie strips 
sense oil temperature and amount 
of current. At 75 percent of per- 
missible maximum, they turn on a 
signal lamp. IF unit is not serviced 
and load goes to maximum, they 
trip a circuit breaker. The  trans- 
former illustrated below is typical 
of General Electric's Sthrough-25- 
kilovolt-ampere sizes. 


on Level 


LOWVOLTAGE 
CIRCUIT BREAKER 


Ly 
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LIGHTNING ARRESTER 


‘OVERLOAD WARNING LIGHT 


HIGH-VOLTAGE FUSE INSIDE 


ARRESTER GROUND STRAP 


CURIOSITY KILLED SQUIRRELS 
and birds gamboling on older 
transformers, often disrupting 
service. Modern GE units have 
a special coating. This gives 
wild creatures that touch a hot 
wire a warning tingle and they 
scamper off unhurt. 


Your Power Pole Works 


What's inside the case that chops high line voltage to house size 


ELECTRIC POWER is the product 
of voltage and amperage, Ten kil- 
owatts may be 100 amps at 100 
volts, or 10 amps at 1,000 volts. 
To send the first any distance 
without much loss in voltage and 
great waste due to heating of 
wires would require thick, costly 
conductors, for heat loss ‘mounts 
as the square of the current (am- 
perage). For 1,000 volts, the wire 
can be much ‘thinner, and heat 
loss from 10 amps is negligible. So 
electricity is transmitted at 2,400 
volts or more, Near your home, a 
distribution transformer steps’ it 
down to 120 or 240 volts for use. 


WHAT CONVERTS ELECTRICITY from high volt- 
age at low amperage to familiar house current 
is a pair of wire coils on two loops of 
con steel (right). One coil—the primary—is 
connected to supply line as above. The other 
“the  secondary—has only 1/20 as many 
turns, half inside, half outside the primary. 
Voltage makes current flow in the primary. 
creating a magnetic field. This induces an oj 
g voltage in the same winding, whi 
primary current, and in the secondary a 
voltage 1/20 of that. Secondary current to your 
house ereates a field that weakens, the pri- 
mary's, and the opposing voltage. This lets 
more primary current flow in exact proportion 
to house demand. Except for small losses, the 
transformer consumes no power. 


When lightning strikes 
the power line 


CURRENT CAN’T JUMP arrester air 
ap (top of facing page), but 
fia itning prefers it to transformer 
windings. In the arrester, it jumps 
ring gaps (right), detours a coil 
that—like windings—has great im- 
pedance at high frequencies, hops 
2 shunt gap, and, through a's 
conductor “valve™ that passes high 
voltage more easily than low, goes 
to ground. Power current follows 
by arcing over flash path (far 
t) but prefers coil to its gap. 
Coil’s. magnetic field swirls ares 
about so fast they can't keep any 
spot hot. So cooled, arcs are doused 
in half a cycle (1/120 second). 


POLE-MOUNTED TRANSFORMER 


120VOLT LINE TO HOUSE 


(CORE OF SILICON-STEEL STRIES 


‘seconoAiy 


LUGHTNING STRIKES 


fl 


a1 


aN oucT AILERON 


Nazzue 
/ 


JET ENGINE 


SYSTEM 


CONSOLE 


Puor’s MONITOR" 
CONTROL 


a matter of 
control surfaces, and land- 


Drill holes in the wing and— 


62-Ton 
Plane 
Stops on 
a Dime 


By Wesley S. Griswold 


UT at Moffett Field, Calif., these 
O days, a 62-ton cargo plane is 
cutting up like a Cub. It’s an 
astonishing and rather droll sight, as if 
an overgrown dog had suddenly started 
acting like a puppy. But the Army and 
Air Force are pleased and inspired by it. 
The big machine is able to take off and 
land in only 500 feet, sometimes less. 
Considering that it weighs 124,000 Ib., 
is 99 feet long, 38 feet high at its tail- 
tip, and spreads its wing nearly 133 feet, 
that’s downright dramatic behavior. 
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RUDDER NOZZLES 


ELEVATOR 
NOZZLES 


FLAP NOZZLES 


AILERON 
NOZZLES 


JET ENGINE 


1g flops. Drawings abo 


e show duct system for 
boundary-layer control 


with air that is put 


Any other plane of the same size re- 
quires 214-3 times that distance. 

It just seems to squat and stop on a 
dime,” declares a Moffett Field ground- 
ling who has watched it land many times 

Experimental, this airplane has gone 
a long way toward solution of a problem 
—safe flight at low speeds. Aeronautical 
engineers have talked about solving this 
one almost since the first fatal crash of 
a powered heavier-than-air machine a 
half-century ago. It isn’t completely 
whipped yet. But it's a safe guess that 
low-speed takeoffs and landings by pro- 
peller-driven planes, including perhaps 
airliners, soon will be commonplace. 

The bulky but bouncy plane at Moffett 

ield is a Lockheed C-130B cargo car- 
rier that also goes by the name of Her- 
cules. It is powered by four turboprop 
engines. This Hercules, however, is like 
none other of its breed ever built. 

The secret of its skill. Its remarkable 
performance rests in two terms con- 
tracted into STOL (Short Takeoff and 
Landing) and BLC (Boundary-Layer 
Control). STOL depends on BLC. Here's 
why: 

‘The boundary layer of air is the layer 
closest to the skin of a plane in flight. 
At low speed and/or high angle of wing 


under pressure by two jet engines. Taking off, 
experimental Lockheed Hercules cargo carrier 


attack, that layer stops flowing smoothly 
over the plane’s wings and control sur- 
faces, and breaks up. When this happens, 
the wings lose their lift and the controls 
their “bite” on the air. The plane starts 
falling. Loss of lift is most critical, nat- 
urally, at takeoff and landing. 

It has long been known that if a way 
could be found to postpone boundary- 
layer separation, the craft would gain 
greatly in lift. This would enable it to 
take off or land in much shorter dis- 
tances. It would also permit it to slow 


Why 
STOL? ; 


This 600-m.p.h. jet “ran 
out of runway") atiempting 
a landing at Boston, ani 
wound up in a mud flat. No 
‘one was killed or seriously 
injured. The apparent trou- 
ble: excessive speed in its 
final approach. A perfected 
STOL system, by cutting 
down the 135-m.p-h. speeds 
at which jets come in over 
the fence, would greatly ease 
pilots’ problems in landing 
safely and smoothly. 


uses 800 feet less runway than identical plane 
without BLC, and is airborne at less speed. 


down sharply in level 
stalling. 

Trial and error. For years, designers 
experimented with boundary-layer con- 
trol only on the wing, theorizing that 
more lift was the nub of the problem. 
More lift worked, but the control surfaces 
~ailerons, elevators, and rudder—got 
sloppy and ineffective at low speeds. 

Then attention was shifted to main- 
taining air flow on the control surfaces 
to insure their effectiveness at low speed. 

Caattaned on page 218] 


flight without 
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Jet ejection seat saves a life 


Many photographs in the past have 
shown test ejection by rocket seat of hi 
man and dummy pilots. Here’s a dra- 
matic action sequence of the real thing. 

When Lt. (j.g.) John T. Kryway tried 
to land his F8U-1 Crusader on the flight 
deck of the carrier Franklin D. Roose- 
velt in heavy weather, Photographer's 
Mate Louis C. Cera got these pictures. 


Kryway made his approach at a nor- 
mal 150 m.p.h. Waves pounded by a 


7. Pilot and canopy are thrown clear. 
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40-mile wind caused the deck to drop. 
Kryway reduced speed but hit the deck 
at a steep angle. One of the jet’s land- 
ing wheels broke off, and friction of the 
impact ignited its magnesium strut. 

‘The plane kept going. Then its tail 
hook caught the arresting cable, but 
broke, and the pilot was forced to eject. 
Photos show the results. 

Kryway was picked up by a rescue 
helicopter. No damage except to the jet. 


8. Jet heads for water, pilot turns flip. 


Citroen is Siamese twin 


drivers in fighting forest fires. One drives 
as close as possible to spreading flames 
while the other directs firemen by radio. 
When the blaze gets too hot, the vehicle 
can scoot off without turning around. 


PS PICTURE NEWS 


ts to separate. 


9. Jet splashes, chute begins to open. 10. Chute is opening as ejection seat falls away. 


Mechanical grasshopper 


Brush and weeds are kept off the tracks 
of the Chicago & Northwestern with t 
track-mounted cutter. Chain saws on the 
ends of its hydraulically operated arms 
can cut through small trees, old utility 
poles, and fence posts within its 21-foot 
reach. The cutter was developed by the 
railroad and Northwestern Motor Co. of 
Eau Claire, Wis. 


PS PICTURE NEWS 


Machines serve and heat food automatically . . . 


and one machine changes bills into coins. 


Latest in restaurants: a cook-it-yourself cafeteria 


In this new restaurant, the customer 
not only serves himself but also heats up 
his own meal. It’s the latest New Yor! 
City outlet of the White Tower chain. 
Being all automatic, it has been rechris- 
ten ‘Tower-O-Matic. There are no 
waiters, waitresses, or cashiers. 

‘A customer selects a precooked dish 
from coin-operated vending machines, 
pops it into a pushbutton electronic oven 


Powered sled tows winte: 
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port loads on ice or snow 


that gives off radar energy to make the 
food piping hot in 30 to 60 seconds 
without heating the plate. 

The oven, called Radarange, is made 
by Raytheon Co.; the vending ‘machines 
—also offering salads, sandwiches, pas- 
tries, pie cuts, and hot and cold drinks— 
by Automatic Canteen Co., which pro- 
vides, besides, a bill changer that con- 
verts dollars into coins. 


A new one-man vehicle pulls skaters, 
skiers, a toboggan, or even an. ice-fish- 
erman’s shanty at 16 m.p.h. It’s driven 
by a four-hp., four-cycle, air-cooled 
Kohler K91 one-lunger that powers a 
chain-clad center wheel. It runs on ice 
and hard-packed snow on three runners, 
one for steering at the rear between the 
outer pair. On softer snow, skis replace 
the runners. Ice Skeeter is made by 
Northern Mfg. Co., Oak Harbor, Ohio. 


Drs 12 LESSONS BY 
& A POLICE JUDO EXPERT 


Unarmed 


The bigger they come, 
the harder they’Il fall, it 
you learn these holds 


Adapted from the book Modern Judo 
and Self-Defence, by Harry Ewen 
(Emerson Books, Inc., New York, 
$3.95); adaptation by the editors of 
PoruLar SCIENCE MONTHLY. © 1957 
by Harry Ewen. 
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Three ways to defend yourself 


G3 


|HE best i 
to be inoffensive. But if son 


on 
bow side over the 


against chokes from the front 


GRAB THUG’S LITTLE FINGERS, with your thumbs under their tips. 
The knuckles of your index fingers should be over the second 
jeints of his little fingers (above). Move your wrists in a circu- 
lar motion down toward your hips. Applied pressure will force 
the thug to his knees to avoid broken fingers. As he goes down, 
strike him in the face or jaw with your knee (right). 


aaa 


FIRST, CLASP YOUR HANDS (far left). Then, with fingers locked 
and élbows bent, swing hard from the waist and strike the thug’s 
forearms with the bony parts of your arms. Follow through until 
your clenched hands are above your assailant’s head and the 
choke hold is broken. Finish by bringing down your still-clenched 
hands, with all the force you can muster, on the bridge of his 
nose. Stop short of the nose, naturally, while practicing, this. 


aS 


1 
KEEP HIS HAND ELEVATED above the 
level of the rest of his arm (above). 
BAL Now pot, all the weight of ‘your 


? 


‘CONTINUED 


How to break a grip from the front that pins your arms 


FORCE THE THUG TO MOVE BACK by giving him _ in front of him. You should now be facing the 
a couple of sharp jabs in the groin with your same way h (center), As you turn, slip 
thumbs. As he draws his hips back, pivot on your right arm behind his back and grasp his 
your left foot and move your right foot across right sleeve with your left hand to keep his 


How to break a bear hug from the rear 


THIS DEFENSE WORKS AS WELL against an over- 
arm grip as against an undi ith 
your feet apart, bend your knees, stoop down, 
and grab your assailant’s right ankle with 
both hands (center), Pull his ankle forward 
and upward to throw him on his rump (below). 


Illustrations drawn specially for 
Poputar Science by Dana Rasmussen 


cena. 2 se 
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body close to yours (above). Keep your knees legs now will raise his feet off the ground. 
bent slightly, maintain a steady pull on the Your opponent is now balanced on your right 
attacker's sleeve, and keep your right hand hip, and you toss him by turning him over as 
in the small of his back. Straightening your you continue to pull on his right sleeve (above). 


TRAP THE THUG’S FOOT by bending 
your knees and crossing your hands 
in front of you (above). As the kick- 
er’s shin contacts your wrists, turn 
your left hand (top right) so that 
you have a firm hold around his calf. 
Assuming that the kicker uses his 
Fight leg, spin around, to your right, 
throwing’ him forward on his face 
{eenter right). Once he's thrown, 
follow up by going down on the 

und with him. In the final position 
bottom right), your left forearm is 
behind his calf, your left hand is on 
your own right biceps, and your right 
hand is on top of his foot. Use care 
when practicing this lock: doing it 
jerkily could dislocate the leg. 
CONTINUED 


Three ways to subdue a 
thug who tries to 
choke you from behind 


Your ight 
elbow (left). Pull down with your 
left hand and push up with your 
right, turning anc your body 
as you do so. This should give you 
‘enough space to extricate your hea 

from between your attacker's thor 
and body. Bring left foot back as you 
turn, so you are at his side, Twist his 
right arm behind his back. 


EOE 


GRAB THE THUG’S SLEEVE at the elbow with your left hand while your 


sHoutpER [ich 


THROW 


2 si ht ips his shoulder (or as high up on his sleeve as you are able to 
) your knees, 

L. Poul down and to the left with your 
to the left with your right. Push 


but keep your torso upright. Bend your body 
Teft hand, forward and 
your hips back against your 


set thighs as you pull, and he'll be thrown over your shoulder. 


i 


judo clubs conduct classes for beginners. 

If there’s no club near you, get your- 
self a willing partner, a pair of slacks, 
a sweater, and a soft place to land. The 
best landing spot is a judo mat, but 
cushiony grass will do. 

First thing you must know is how to 
fall. A good landing, or break fall, takes 
at least 90 percent of the force out of 
even the most powerful throw. 
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You and your partner would be unwise 
to practice any of the throws described 
on these pages until you know how to 
land properly. 

Judo is not magic. It does, however, 
enable you to throw a man much bigger 
and stronger than you if you have the 
skill to do so. You use your knowledge 
of leverage and balance to down your foe. 
It’s a great shock to a bully to be coun- 


|e TT 


WHEN HIS 


it will go, slip your left hand under hi 


is trapped in the crook of your left elbow 
the pressure part of the loc! 
in a forward circular motion while holdin; 
ant’s right elbow steady with your right 


— 


To a 


and. 


oe uety 


IGHT ARM 1S TWISTED almost as far back as 
it wrist. 
Slide your left arm across his back (right) until your 
left hand is on his right shoulder and his right wrist 
ply 
raise your left elbow 
‘our assail- 


3 THIS THROW STARTS THE SAME WAY as the shoulder throw. You first. grab 


now is 


your opponent's right sleeve at elbow and shoulder, All 
irop onto your left knee, strete 

do so. Pull down with your right hand 
shoulder, This and the other throws that are shown on these pages should 


you have to do 
[UE Tight lee sideways as you 
id the tl your 


ug is tossed ove 


be practiced only on well-padded surfaces or on a soft lawn. 


terattacked by a smaller guy he thinks 
he can easily beat up. 

Don’t take foolish risks with the skill 
you may learn here, though. If you throw 
an attacker, don’t try to take him to the 
police alone. Your object is only to pro- 
tect yourself. After you've beaten your 
enemy, call for help. 

When you're ready to practice the de- 
fenses detailed here, be sure to arrange 


a signal to let your partner know when 
you've had enough. The minute a hold 
becomes painful, signal: You must do 
this to avoid injury. 

Each movement shown puts a powerful 
leverage on a limb or attacks some weak 
point of the body. If your efforts don’t 
succeed, you're not doing it right. 

Never apply the locks with a jerk; you 
may injure your partner. 
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GRAB THE ATTACKER’S WRIST with your right 
hand. Hold his hand on your head (or throat) 
as you turn right and raise your left arm high 
(center), Bring that arm down upon your foe's 


upper arm, placing, your left foot in front of 
him as you do (right). If you do this swiftly, 
you may well injure your assailant. Better go 
slow when you're practicing it, though. 


ea 


ce 


Two defenses against a boxer 


AS YOUR OPPONENT AIMS A BLOW, spin to your right with your full 
weight on your right leg. Bend your left knee and then straighten 
that leg right out at the attacker, catching him just above his right 
knee with the sole of your left foot, backed by the full force of your 


ALTERNATE METHOD is to 
deflect the blow with 
your right forearm and 
counterattack with a 
knee to the groin. Skip 
the knee jab, however, 
during practice sessions. 


body. As ow left leg kicks out, jerk your head right. This counter- 
balances the weight being pushed left. It also gets your head nicely 
out of the way of the aimed fist of your opponent. 


mma EEE 
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How to protect yourself from a knife-wielder 


AS THE KNIFER RAISES HIS BLADE, parry the 
blow by striking his forearm with the edge of 
your own left forearm (center), Quickly seize 
his clothing near his right shoulder with your 


right hand. Then, with a strong but smooth 
movement, pull his right shoulder toward you 
while also pushing his right (knife) hand up- 
ward and away from you (right). 


GRAB HIS RIGHT WRIST with your left hand as 
you push his knife hand up, while still holdin; 
on to his shoulder with your right han 
(above). Now move your right hand from the 
knife-wielder’s shoulder to his right elbow. 


PUSHING DOWN ON THAT ELBOW keeps his 
knife arm straight. Pulling his wrist toward 
pou applies a very’ drastic, shoulder lock, Un- 
less, your assailant drops his knife, you can 
easily dislocate his shoulder. as 


Dip it into sea water . . . «++ place it in the sun... 


Thirst quencher for shipwrecked military men 


The Army has developed a simple piece of paper toweling or cloth, a wa- 
salt-water still that will make enough  ter-repellent screen, a sheet of aluminum 
fresh water to keep a sea-disaster survi- foil, a cloth backing, and a sponge. 
vor alive while waiting for rescue. It Dipped into sea water and placed in 
consists of a sheet of black plastic film, a the sun with the plastic film up, the 


Two-man submarine 


This little submarine carries 
two men on sea-bottom explora- 
tions and salvage work on the 
Great Lakes and nearby waters. 

It’s powered by batteries un- 
der the water, by a gasoline mo- 
tor on the surface. 


Marines to walk tall 
Six-inch wedges of stainless 
steel have been designed to be 
worn under the soles and deflect 
fragments of exploding land 
mines away from Marines. 
The armored boots on the 
Marine at left were develo 
by Naval Medical Field Re- 
search at Camp Lejeune, N. 
will be issued next year. 
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+ + Sponge up water condensati 


aluminum foil is heated from above and 
cooled from the water-soaked cloth be- 
low, collecting a condensation of fresh 
water. This can be mopped up with the 
sponge and squeezed into a cup. 

With additional sheafs of toweling, 
screen, and foil, a thirsty man can get 


PS PICTURE NEWS 


« and squeeze into a cup. 


about a pint of water in 16 hours. ‘The 
still's inventor, Dr. Clyde S, Barnhart 
of the U. S. Army Engincer Research 
and Development Laboratories at Fort 
Belvoir, Va., calls it a “sit still”—a sea 


victim lacking sunlight can sit on it and 
distill fresh water by heat from his body. 


Drill mixes concrete 

British do-it-yourselfers can 
mix their own concrete in the 
new machine above with no 
strain on their backs. Rotated 
by a 4-inch drill, it will prepare 
50 pounds in two minutes. 

‘The drum can also be turned 
by hand. It tips for dumping, 
and can be removed and a wheel- 
barrow body fitted in its place. 


Land-Rover has tractor conversion 


Bolt-on tracks make the four-wheel-drive 
Land-Rover a cross-country crawler equally at 
home on sand, snow, swamps, or 45-degree 
slopes. Power-steered, it makes 35 m.p.h. 

Each wheel is replaced by a triangular assem- 
bly consisting of four ordinary car wheels paired 
like the trucks on a railroad car and a sprocket 
that fits on the axle to engage track shoes on a 
reinforced rubber belt. Outer walls of the dual 
tires are protected by metal disks on the belt. 
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INFORMATION BY AUTOMATION: Press 
h 


) detailing your route, 


Now it’s instant 
information: 


WHEEL-MOUNTED MEMORY BANK tu 
picks out needed infor 


tin Br 
flo 


oklyn subway, Pollin 
‘eeps count of questions 


RIVING North on the New Jersey 
Turnpike, you roll into a service 
station near Woodbridge and ask 

the way to a New York airport. 

“A machine inside,” says the attend- 
ant, “will give you printed directions.” 

a wall is an alphabetical list of 

places and major highways, from Aque- 
duct Raceway to Zoo, Bronx. You press 
the button with the number of your des- 
tination. 

A sign lights up: “Machine in opera- 
tion.” In seconds a slip of paper drops 
out. It tells you the route you'll travel, 
and lists any exits, highway numbers, 
forks, and traffic circles that concern you. 
It may warn you of a lower speed limit 
on some stretches; or ask you to press 
another button for directions to an in- 
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termediate point or highway, and then 
tell you how to go on from there. You 
pay nothing. The trip slips are yours to 
take along. 

Road queries at this Cities Service sta- 
tion are so heavy that the company em- 
ploys uniformed girls to take the load 
off gas-pump attendants. Now the Di- 
rectomat, first machine to give highway 
information, not only eases their job but 
stays on duty after the girls go off. 

Getting lost in the subway is what 
started Dr. Max M. Tamir, a city-plan- 
ning expert, thinking about travel guides. 
His first idea was a chart of subway 
destinations and the routes by which 
they can be reached (85 answers, he 
found, covered all possible queries at the 
subway hub of Times Square station). 


But a chart wasn’t enough, Dr. Tamir 
knew. People rarely had the means of 
writing directions down, would forget 
what they had read. The idea of a ma- 
chine that would issue written directions 
grew on him, Today his Directomat 
stands at Times Square station. 

In other locations, it gives facts about 
new buildings, products, or professions, 
informs convention visitors about pro- 
grams and amusements, answers ques- 
tions about bus and airline travel. 

‘A modest, soft-spoken man who was a 
member of the French underground at 
one time, Dr. Tamir shrugs when cred- 
ited with inventing the machine. “I had 
much expert help,” he says, But it was 
he who saw embossed addressing plates 
as the solution to printing information 
on the spot. They cost little, can be 
changed in a jiffy when information is 
obsolete. Hung on rods around a wheel 
are 120 such plates. 

Push a button and the wheel turns, 
the plates flipping over as they crest the 
downward-turning side. A network of re- 
lays and solenoids stops the wheel with 
the stencil bearing the desired informa- 
tion at the bottom. 

Permanent magnets hold it in line 
with an upright arm. The arm, moved by 
an electromagnet, in turn moves the 
plate out of the storage line into print- 
ing position before a platen. The se- 
quence timer now energizes another mag- 
net that shoves the platen and plate 
against an inked ribbon with the paper 
behind it. 

‘The platen backs off, the upright arm 
returns, and a spring arm slides the plate 
back into line as a motor pulls the paper 
through one frame width. Finally, an- 
other magnet yanks down a cutter and 
the trip slip tumbles out. 

It works fast; average time after you 
punch a button is 10 seconds. It vari 
with the position of the desired stencil 
in relation to the last one used, which 
determines how far the wheel must turn. 

What happens if you push two buttons 
at once? “It can’t be done, electrically 
speaking,” says Dr. Tamir. “You'll al- 
ways push one a millisecond or so ahead 
of the other.” 

A device can be attached to the Direc- 
tomat to keep tab on questions asked. 
It shows up those ignored and which 
are more popular.—Harry Walton. 


EMBOSSED ANSWER PLATES are hung around the 
wheel on horizontal rods. Studs on the wheel 
trip microswitches to select one of four 
quadrants, then one of five sectors in that 
quadrant,” finally ‘one of six plates on that 


sine stopping wheel with ight plate 


bottom. Another mechanism (not eee 


PERMANENT 
MAGNETS 


TWO PERMANENT MAGNETS steady the swinging 
plate. A push arm slides it between the platen 
and a wide iked ribbon. The platen then 
Pushes it against the sibbon and the paper 
hind, printing its embossed message there. 


PAPER STOP 
#) swncu 


AS THE PUSH ARM RETURNS, a spring-tensioned 
s the answer plate back i 

memory bank. Paper tape is motor-driven un- 
til a contact arm closes a circuit through a 
hole in the paper, so stopping it when the 
printed slip has emerged. A guillotine blade 
then slices it free. Next question? 
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ENGINE UNDER COWL is 4- 
cycle, led, 1-cylinder, 7- 
. Kohler K161. It burns a 
half-gallon of gas an hour at 
top speed of 25 mph. Back 
rest is for second rider with 
feet propped on running boards. 


iH 


Skis and tractor combined for riding © on snow 


With skis in front for steering and an 
endless track supported by five sets of 
wheels and driven by two sprocket 
wheels, the rugged little vehicle pictured 
above is built for cross-country driving 
on snow. Its 7-hp. engine will push it at 
speeds up to 25 m.p.h. 

Smallest and newest of tracked snow- 
mobiles, it sinks less into new snow than 
a man on snowshoes. It’s used by sports- 


Bayonet trainer fights back 
A boxing glove on the end of this trai 


chine parries, 


bayonet. It’s operated 
control end of its swiveling stick. 


The prototype shown in action here is built of 
wood, but future trainers will be all metal. 
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|g ma- 
blocks, jabs, and slashes back asa 
Marine tries to get through its guard with his 
by an instructor on the 


men, trappers, missionaries, prospectors, 
surveyors, and telephone linemen. 
Ski-Doo is 106 inches long (72 with- 
out skis), 30 inches wide, and 32 inches 
high with windshield off. It can be packed 
in a station wagon or, with one bolt in 
each ski and the seat back removed, it 
can be stowed in a car trunk with lid up. 
Bombardier Snowmobile, Ltd., Val- 
court, Quebec, sells it for about $850. 


Coin-operated shaver 

A quarter will get you a four- 
minute shave from the latest 
vending machine. The Shav Air 
rotary shaver works on com- 
pressed air instead of electricity. 

Put it to your face, and suc- 
tion lifts the beard for contact 
with the blades, pulls clippin 
into a disposal ber inside 
the cabinet. When you finish, 
the shaver retracts into the case 
and is sterilized by treatment 
with ultraviolet rays. 


New Ideas from the Inventors 


Anchor Line Lends Skipper a Hand. One 
man could handle a cruiser’s controls and 
its anchor without scrambling back and 
forth if he had this recently patented 


Wiper Cleans Entire Windshield. With 
this wiper system, one long strand of rub- 
ber, attached to blades at each end, 
would sweep down the full width of the 
windshield from top to bottom—providing 
better vision in cars with big, compound- 
curve windshields. The blades would be 
synchronized to move together. 


holder mounted on the foredeck. To an- 
chor, he’d pull a cord that released a 
spring latch; pulling a second cord would 
raise the anchor into its sway-free sheath. 


Cigarette Box Holds Matches. To add 
matches to a crushproof cigarette box 
without adding much bulk, this inventor 
suggests a staggered, single row of 
matches. They'd be attached under an 
extra front flap that would drop when 
you lifted the lid. The striking surface 
could be placed anywhere on the box. 


‘CONTINUED Ml 


More Inventors’ Ideas 


Ss 


Tread Changes with the Season. One 
set of tires might do the work of two if 
they were center-grooved, like this, to 
take a regular or a snow tread with re- 
movable metal projections for ice. To 
change a tread strip you'd deflate—but 
not remove—a tire. Inflating the casing 
would lock the tread into its groove. 


Electric Mat Gets Shoes Clean. Even 
the kids couldn’t get past this automatic 
doormat to track dirt into the house. The 
weight of anyone stepping on it would 


=) 
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tackle box or watch it skate across a 
boat, spilling small gear? Fixed to this 
base, it could be anchored to a gunwale 
in easy reach. One lug would grip the 
box, another would lock it to the boat. 
Legs would level the base so you could 
set it on any flat surface ashore, 


switch on a motor belted to a series of 
brushes. A gentle upward flow of air and 
revolving brushes would sweep mud and 
dirt from fancy pumps or heavy brogans. 


relies on pivots for efficiency. Inserting 
the blade would swing paired abrasive 
blocks in opposite directions and rock 
them to the proper angle to bring the 
cutting edge of the blade against the 
convex surfaces of the sharpeners. 


Torch Tip Adjusts to Work. A welder 
often has to twist his arm to follow 
changing work angles. He could elimi- 
nate that if he had a torch like this one. 
Passages formed in a universal coupling 
would channel rigid gas and coolant lines 
from the handle to the tip. But the elec- 
trode-holding collet could be re-angled, 
says the inventor, by applying pressure 
to the end of the electrode. 


ia — NF 
Halyard Hoists Flagpole Sprayer. With 
this hinged spray booth clamped around 
the pole, a flagpole painter wouldn't have 
to climb to his work. Two electric guns 
would spray paint as he lowered the 
spray-catching cage, and brushes at top 
and bottom would smooth and spread it. 


The following patents have been isiued on these inventions: 
‘Ane! 2. 


Torch—No. 2,986,626 0 M.S. 
yainter—No. 2,998,301 to 4. F. 


PRECISION GUIDE is part 
of kit that will tum your 
router into an accurate 
veneer trimmer. Screw its 
face on router base, insert 
special bit, adjust, and 
lock. For ¥4- to %-hp. rout- 
ers, $15.95; larger, $16.95. 
Stanley Works, 195 Lake 
St., New Britain, Conn. 
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Tourniquet keeps laces 
on ski boots tight 


You can keep ski boots, skates, and 
hunting boots laced tight by twisting a 
hooked aluminum bar in each and leav- 
ing it in place, Loosen, if you wish, 
when you rest. Red or gold pompons 
on one end are decorative for sport wear. 
Titans, $2.95 a pair from Carmel Titan 
Corp., 9 Fair St., Carmel, N. Y. 


COMPUTERS CALCULATE LENGTH OF RAFTERS, tell- 
ing you how long to saw common, jack, hip, and valley 
rafters for given span and pitch. Dial-a-Length Rafterule 
(left) is an assembly of plastic disks; Plumas Rafter 
Calculator (right) is an aluminum slide rule. Set index 
windows of either for span and pitch, and you get length 
of rafter automatically. Other information includes an- 
gle of plumb and side cuts. Dial costs $4.95. Emmert 
Products Co., Box 221, Sycamore, Ill. Slide rule is $7.75. 
Price & Rutzebeck, Box 30, Hayward, Calif. 


MINIATURE ANVIL is 7 inches long, 
weighs 24% pounds, and is hard-chrome 
plated. Hardy and pritchel holes are 
copper lined. Said to be the smallest 
tool of its kind, it’s made by oldest U. S 
anvil works for hobby, model-railroad, or 
small-parts jobs. $5.95. Fisher & Norris, 
301 Monmouth St., Trenton, N. J. 


‘WHAT'S NEW 


EMERGENCY TRACTION AIDS get you 
out of snow, ice, or mud. Top chains 
are for slotted wheels. Push wire 
through slot and link, then clip. Steel 
clamp on mat below snaps on rim. 
Chains, $3 pair. Quality Metal Products, 
12 Newhall Ave., Saugus, Mass. Mats, 
$3.50. Frabo Corp., 2011 E. 75, Chicago. 


BATTERY CHARGER gets 
you started in 10 minutes, 
provides full charge in 3 
hours. Plugged into house 
current, it charges 6- or 12- 
volt battery through cig- 
arette lighter or at termin- 
als. $56.25. Electro-tone 
Laboratories, 1713 N. Ash- 
land Ave., Chicago. 


TIME-DELAY SWITCH can 
be set to turn light off in 
5 to 15 minutes. You 
mount it above wall switch, 
cock mechanical plunger to 
time desired. It’s useful 
for driveway, bedroom, 
nursery, and other lights. 
$2.95. Bracken Co., 13576 
Daventry, Pacoima, Calif. 


ONE-DROP LUBRICANTS 
come in squeeze containers 
made by Extruded Plas- 
tics, Inc., Norwalk, Conn. 
You get a drop with a light 
squeeze, a stream with firm 
pressure. Shown is graph- 


ite applicator. Depending 
on type, 29-69 cents. Panef 
Mfg. Co., Milwaukee. 


CONTINUED 


lt 


INTERCHANGEABLE TIPS make Shure- 
Drive “floating-head” hammer [PS, Aug. 
*60, p. 106] a five-in-one tool with sep- 
arate plastic tip for delicate to heavy 
work, Floating striker in head adds in- 
ertia to impact, reduces rebound. Holder 
is $10.50; tips, $1.25 to $1.75. Ramset 
Fastening System, New Haven, Conn. 


SNORKEL SPRAY TUBE reaches inside 
car door or rocker panel to coat interior 
and stop rust. You punch hole, assem- 
ble tube on spray head, insert, and 
press. Kit contains 16-ounce can, punch, 
spray heads, plastic tubes, and steel but- 
tons to plug holes. $3.49. Rust-Oleum 
Corp., 2799 Oakton St., Evanston, Ill. 


NYLON CLAMPS, with tension put on 
jaws by rubber bands, exert sufficient 
pressure for you to glue up models or 
hold small parts in place for soldering. 
Jaw face platens extend clamping area. 
Miniclamps come in five jaw sizes: %, 
¥Y%, ¥,, 1, and 1% inches. Card of three 
smallest, with platens, $1; two larger, 
with platens, $1.29. Portable Structures, 
Inc., 8 E. 27 St, Minneapolis. 
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VOLKSWAGEN SUPERCHARGER is a 
blower fitted under the carburetor to 
step up air pressure five to eight pounds 
and give you, it’s claimed, 30 to 50 
percent more horsepower and 40 per- 
cent greater acceleration. Machined 
from aluminum-alloy casting, it has 
three lobes, two rotors, installs without 
removing engine. $189.50. Crofton Co., 
Eighth and Harbor Dr., San Diego, Calif. 


Guillotine cuts through bricks; stoied, and tiles 


With a blow of a two- or three-pound 
hammer on the sliding jaw of this por- 
table cutter, you can get a clean fracture 
at any point on a brick, stone, or tile 
for precision fitting at ends or corners 


angle that brick or stone is placed be- 
tween its blades. The Guillotine is light- 
weight but ruggedly constructed, with 
blades of steel hardened for a permanent 
cutting edge, $12.95. Grant Mfg., 906 


of a foundation or wall. 


ALL-PURPOSE SAW 
makes flush cuts in cor- 
ners; goes through six-inch 
posts; miters, bevels, and 
crosscuts any material. You 
can use Recipro Saw for 
roughing-in cuts or scroll- 
work, even in corrugated 
iron. $49.95. Skil Corp., 
5033 Elston Ave., Chicago. 


It cuts at any 


WEATHER GAUGE meas- 
ures temperature, wind di- 
rection and velocity, and a 
day’s rain in a calibrated 
tube. (By emptying tube 
and moving a pointer, you 
can record rain total.) 
Weatherama, $2. Wm. 
Schwarts Associates, Box 
547, Sheboygan, Wis. 


Bay Oaks Rd., Houston, Tex. 


CLIPPING CUTTER pushes 
pointed end of blade 
through magazine or news- 
paper page to let you re- 
move article without dam- 
aging column next to it. 
Put cover back on, and you 
can carry it in pocket. 98 
cents; extra head, 59 cents. 
Clipit, Janesville, Wis. 


Ten Toughest Problems 
of Putting a 
Man on the Moon 


So difficult is a manned lunar landing 

that scientists, until recently, thought it 
would have to await the year 2000. Now the 
U. S. aims to accomplish it before 1970 


By Alden P. Armagnac 
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A three-man expedit 
blasts off to the moon 


FANTASTIC NOVA ROCKET, compared in size with 

tested Saturn, launches lunar-landing 
party from earth. Its 12-million-pound-thrust 
booster and two upper stages, firing successively, 
accelerate the manned lunarlanding craft at its 
nose to 25,000 m.p-h. — the “escape velocity” 
needed to overcome the pull of earth's gravi 
and travel the 238,000 miles to the moon. 


COMPARATIVE 
SIZE OF 
SATURN 


CREW OF THREE ride capsule at nose of lunarlanding craft, about 
50 feet long, shown in cutaway view. Rockets at after end 
serve to descend on moon; those amidships, to return to earth, 
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E’RE OFF, in the international race to land a man 
on the moon. The U. S. has put itself in the big 
league of rocketry by successfully launching its 


new Saturn rocket’s 11-million-pound-thrust booster 

Saturn’s first, or booster, stage nearly doubles the 800, 
000-pound thrust of the huge Soviet boosters that launched 
their cosmonauts Gagarin and Titov into orbit. It will 
make our 162-foot-high, multistage Saturn the world’s 
mightiest known rocket—if the Russians have one as pow 
erful, it’s their secret, Yet Saturn is only a start. For it 
will take a far bigger rocket than Saturn, and a lot else, to 
fulfill the aim of Project Apollo—the National Aeronautics 
and Space Administration's $20 billion crash program to 
put Americans on the moon before 1970 

As NASA plans the great adventure, three men in a cap- 
sule atop the giant rocket will blast off on a 24%-day jour 
ney to the moon. On landing, they will emerge 
suits—perhaps like the trial “moon suit” pictured opposite 

for at least four hours’ exploring. Then, having blazed a 4 
trail for larger and longer expeditions, they will reboard 
their craft for the 24-day trip back to th. They will be 
in continuous touch with earth by two-way radio. 

Our race with Russia to do it first is for sky-high stakes 
tremendous prestige, answers to the moon's mysteries, and _UP GOES SATURN in suc- 
an upper hand in control over possible military uses of the cessful firing of 162- 
moon—for example, as a base for launching missiles at igh rocket’s big 


“ Dummy upper 
earth targets, or as a strategic “Panama Canal” to future Mages “served for eect 
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The great adventure—a landing 
on the moon, and the return 


OFFICIAL DRAWINGS show current NASA ideas 
of how a manned craft will reach and leave 
moon, To land, craft comes in tail-first and near- 
ly horizontally—a departure from former con- 
cept of vertical descent that may simplify 
any problem of sideslipping. After checking 
speed with retrorockets, craft uses jets on 
bottom to cushion landing on skids. At take- 
off—also in near-horizontal  style—the _ tail 
section with spent retrorockets is left behind, 


A small, single rocket stage suffices to launch 
manned’ capsule toward earth. Having  jet- 
tisoned booster, capsule alone plunges into 


earth's atmosphere—and, after sw 
rific heat of re-entry at 25,000 mp. 
lowered to landing by a pair of parachutes. 


and even more remote outposts in space. 

But formidable hurdles stand in our 
way—problems of staggering complexity. 
Here are the 10 biggest ones facing Proj- 
ect Apollo's planners: 

1. The lunar landing craft, First 
comes the problem of designing the 
craft that will actually land on the moon 
—since all else will be built around it. 

Even its size and shape are uncertain, 
at this writing. A preliminary NASA 
conception (see preceding page) shows 
only what it may look like: 

Resembling a Fourth-of-July skyrock- 
et minus the stick, the landing craft has 
nearly the length of a Redstone rocket, 
and the girth of an Atlas ICBM. A 
manned cabin forms its nose. ‘This con- 
ical capsule, several times as large as 
that of the Mercury astronauts, enables 
the three-man crew to work in “shirt- 


RENDEZVOUS MANEUVER for rival flight plan to 
moon is practiced with this trainer. Viewing 
space vehicle on screen, pilot works controls 
to bring his simulated rocket ship alongside. 
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LUNAR LANDING 


sleeves” surroundings—without space 
suits. It will provide food, water, oxy- 
gen, livable temperature and humidity. 
Retrorockets at the craft's tail will slow 
it to land on the moon; and rockets 
amidships will relaunch the capsule to 
return, alone, to earth. 

Final design hinges on answers, still 
unknown, to questions as basic as this: 
Will the’ crew suffer ill effects, serious 
enough to imperil their mission, from 
prolonged weightlessness in space? If so, 
artificial gravity must be provided by ro- 
tating the craft in flight—which will 
complicate its design. 

Currently this craft is expected to 
weigh 50 to 75 tons. Remember this is 
just the payload—which must be sped 
on its way by a far bigger launching 
rocket—and you begin to appreciate the 
problems of putting men on the moon. 

2. Nonstop or rendezvous? Hotly de- 
bated at the moment are two rival pro- 
posals for the flight plan itself: 

‘The brute-force approach—a nonstop 
flight from earth to moon—will take a 
launching rocket of colossal size. This 
has been the tentative plan. The rock- 
et, the Nova, is being developed. 

Lately gaining favor, however, is an- 
other plan as bold—the rendezvous con- 
cept. It would boost the launching rock- 
et, in separate sections, into orbit around 
the earth—and join them there. Then 
the assembled rocket would head for the 
moon. It would dwarf our present Sat- 
urn, but need not be as huge as Nova. 

Bringing together two vehicles in or- 
bit, as this would require, has never been 


RETURN TO EARTH 


tried. First attempts are due this year. 

3. The launching rocket. With Nova 
we could put a locomotive on the moon, 
if we wanted to. The three-stage colos- 
sus will stand 360 feet tall. Its 50-foot- 
diameter booster will have eight rocket 
engines—each as powerful as all eight of 
Saturn’s put together. 

In the alternate rendezvous plan, two 
to four earth-launched rockets would 
semble the moonship in orbit. Thi 


Unmanned moon- 
ships to lead way 


FIRST U.S. CRAFT to moon, 
due to get there this year, 
will be this crewless | 17- 
foot-span Ranger, At 20-25 
miles’ altitude, it will drop 
landing sphere, to be 
slowed by  retrorocket to 
“hard” lunar landing at 
less than 150 m,p.h. Pro- 
tected within sphere's 
shock-absorbing shell of 
balsa wood, ~ seismometer 
will detect moonquakes and 
radio will transmit data to 
earth, Craft itself, just be- 
fore crashing, will send TV 
views of moon and gamma- 

cadings of its radio: 
activity, After Ranger will 
come other unmanned craft 
to pioneer “soft” landings, 
and land cargo and beacons. 


booster stages could consist of as few as 

two Nova-type rocket engines apiece. 
Progress to date has been a success- 
ful ground-firing test of a Nova-type 
booster engine—the monster 144-million- 
pound-thrust F-1, burning kerosene and 
oxygen. Simultaneously under develop- 
ment is a solid-fuel Nova engine of 2% 
million pounds’ thrust, five times as 
powerful as any solid-fuel rocket yet 
[Continued on page 204} 
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JE LIVE in an age of many names. The Space Age. The 
/\V Atomic Age. The Age of Miracles. Yet more than any- 
thing else, it’s the Electronic Age. 

The Electronic Age belongs to everybody. Everything we do, in 
our homes, at work, or in our leisure, is touched in some way by the 
remarkable magic of electronics. More importantly, electronics is 
something we can touch and feel and see, play with and create with. 

Electronics fills our homes with music and voices and pictures 
from far-off places. It will, if you choose, open and close your 
garage door, baby-sit a slumbering child, answer your telephone 
in the form of tape-recorded messages, detect fires and burglars, 

turn your house lights on or off 
according to the position of the 
sun, and adjust your furnace to 
meet a coming cold snap long be- 
fore your thermostat can sense 
the need. 

You can buy electronic ovens 
that cook a meal in minutes, The 
electronic refrigerator, no longer 
one big box, will breed a whole 
new family of small, portable cold- 
makers: Your Martini chiller will 
plug in at the table, just like your 
electric coffee maker. 

Future appliances may not even 
plug in. They'll be powered by 
thermoelectric devices that con- 
vert heat directly into electricity. 

Some of today’s wall-type gas 
furnaces already supply enough 
power to operate the thermostat 
and will soon run the blower as 
well. Eventually, electricity gen- 
erated solely by thermocouples or 

solar cells will run your entire home; the meter reader will be as 
obsolete as the iceman. 

‘An electronic switch now dims headlights on some cars. The 
electronic “spark pump” may soon eliminate batteries, generators, 
and magnetos on auto engines, power mowers, and other gas-driven 
machinery. Your garage mechanic is now a man with a white col- 
lar and an oscilloscope. Already under way are electronic auto- 
pilots and anticollision radar to lower our tragic highway toll. 

Those fantastic little transistors and printed circuits have minia- 
turized radios and hi-fi equipment to the point where you can put 
an entire sound studio on a bookshelf. Tube-changing is gone, servic- 
ing almost nonexistent. The Dick Tracy wrist-watch radio we dreamed 
about as kids is here; the wrist telephone is around the corner. 

Television, which held us spellbound in its early days with fuzzy 
images of lady wrestlers, is about to cast its spell again. Tiny 13- 
pound portables the size of a bowling ball now run on either bat- 
teries or house current, enabling you to watch your favorite pro- 
grams in a car, aboard a boat, on a camping trip, or at home. 

Worldwide TV, now in planning, will transport us to far-away 
places that are merely exotic names on a map to most of us. 
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Orbiting satellites, already used to record high-altitude weather 
patterns, will soon bring us breathtaking spectacles of outer space: 
close-ups of the moon’s dark side, of Venus’s still-unseen face, of 
the sun’s magnificently fiery corona exploding against a black and 
airless sky. 

All this will come to us in the comfort of our earthbound easy 
chairs. At the same time, TV will guide our missiles and spy on 
our enemies, keep an eye on the baby, and tell us who’s knocking 
at the front door. 

The marvels of electronics may at times seem frighteningly com- 

plex. They needn’t be. Each is the logical result of adding one sim- 
ple part to another simple part. 
Each, whether a giant computer 
or a one-tube radio, is made up of 
about a dozen basic electronic 
building blocks. 

The fluorescent light we've tak- 
en for granted for years is a fear- 
somely complicated device—but 
who looks at it that way? School- 
boys routinely build radio-con- 
trolled model boats and planes 
that would have staggered Edi- 
son. The phenomenal success of 
do-it-yourself kits has proved that 
many persons who have trouble 
changing a light bulb can fault- 
lessly assemble an unimaginably 
intricate stereo amplifier or oscil- 
loscope in their spare time. 

This is the real wonder of the 
Electronic Age—the fact that you 
can personally participate in the 
latest advances, actually build and 
use the things that science invents 
—almost as fast as they’re invented. Radar, born of a desperate war- 
time need, now helps the family boatman navigate a safe course in 
uncertain waters; sonar spots fish for the Sunday angler. 

You can now buy these—and a hundred other intriguing gadgets 
—in inexpensive kits. Want to build an electronic organ, a com- 
puter? They're available, too. Kits haye brought the world of 
electronics to the kitchen table. 

Remember when they said you'd never operate your own radio 
transmitter without a ham license? Now you can set up your own 
broadcasting station in the form of simple two-way Citizens Band 
transceivers with no more trouble than enrolling in a book club. 
You can phone your wife from your boat that you'll be late for 
supper, or send out a call for help if your car breaks down. 

, computers will take over your wife’s housework, telling 
each appliance exactly what to do and when to do it. Already 
close at hand are ultrasonic dishwashers and clothes washers, elec- 
tronic air conditioning that will produce either warmth or coolth 
as you need it, electroluminescent lighting panels for bulbless il- 
lumination. Soon you may wear electronically heated and cooled 
clothing . . . Soon? It’s almost here.—Sheldon M. Gallager. 
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Big: boom in 
electronic kits: Suddenly 
Each month the catalogues fatten 


By C. P. Gilmore 


EN build hi-fi kits to listen to 
M music and records of sports-car 

races. Women build clock-radio 
kits, turn them on while they do the 
housework. Kids build educational kits 
and learn about electronics. 

In fact, just about everybody builds 
kits these days. One leading kit maker 
analyzed his returned guarantee cards 
and found more than 400 professions 
represented, from acrobats to zoologists. 

The kits are big business. In 1960, 
fans across the U.S. bought $75 mil- 
lion worth of resistors, condensers, and 
KIT MAKING IS. BUSINESS: This luction other such hardware which they con- 


line is just to parts in Heath's Benton ted ii iti: 
Harbor, Mich., plant. Packaged kits, NESE irks SEW insta Ceeeeei ad 
shipment, tower’ along background. wall. 


Roundup of one company’s kits shows the wide range available 
t F " 


STEREO AMPLIFIER 


OSCILLOSCOPE 


COMPLETE STEREO CONSOLE 


TRANSCEIVER 


RECORD CHANGER 


as the U.S. turns itself into a coast-to-coast assembly line 


transceivers, oscilloscopes, and hundreds 
of other electronic instruments. Last 
year, although the totals aren't in yet, 
it’s certain they bought even more. 

One reason we build so many kits: 
Kit builders tend to become addicts. 
One success leads to another. A surgeon 
in Benton Harbor, Mich., builds hi-fi 
kits for relaxation after a tough day 
with a scalpel. 

Captain I. L. Risseeuw, who chauf- 
feurs a KLM airliner across the Atlan- 
tic, uses kits for the same purpose but 
goes about it in a different way. A few 
months ago the flying Dutchman 
dropped into the Schober Organ head- 
quarters in New York, tried playing a 
demonstration model, and decided to 


Wiring « hi-fi amplifier 


t tricky if you follow diagrams that come with this EICO kit. 


build one. He bought a subassembly kit 
and built it in his hotel room during his 
layover in New York. Now, whenever 
he has a few days between flights, he 
buys another subassembly, builds it in 
New York, then takes it back to Holland 
with him. There, the completed units are 
slowly being fashioned into a full-size 
electronic organ. 

Pleasure and profit. Most kits are built 
for pleasure, although some kit builders 
—TV servicemen, for example, who use 
the completed instruments in their busi- 
ness—build for profit. But the all-time 
champion money-making kit builder is 
not a TV repairman. He's a bond dealer 
named William S. Morris. Morris found- 
ed a small firm in New York about two 
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this computer that bond dealer Wil 
built. It let him underbid Bank of America for 
a bond issue, earning him nearly $2 million. 


years ago to buy and sell bonds. To sim- 
plify the complicated business of figur- 
ing interest rates on bond issues, he 
bought a computer kit for $945 from the 
Heath Company of Benton Harbor, 
Mich., built it himself, and installed it 
in his office. 

Last August the State of California de- 
cided to issue $100 million worth of 
bonds. Financiers across the country took 
it for granted that a multi-billion-dollar 
syndicate headed by the powerful Bank 
of America would submit the winning 
bid. After all, the syndicate had won 
every California issue for years. Nobody 
else had even bid against this financial 
colossus since 1956. 

Morris had other ideas. He retired to 
his office, fed reams of facts and figures 
to his computer, and arrived at a bid. 
When the bids were opened, the red- 
faced Bank of America syndicate was 
out and Morris was in. Within 48 
hours he had resold the bonds. His re- 
turn for two days of work: a cool mil- 
lion. But that’s not all. A few weeks 
later he put his homemade thinking ma- 
chine to work again and underbid the 
still-reeling California giant a second 
time. This time, though, he cleared only 
$800,000. 

‘Most people, of course, don’t build 
kits to make money. Sociologists tell us 
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KIT IDEA ISN'T NEW: This 1929 Allied Radio 
cualcgse offered many nonassembled sets. Note 
that sl built from kit “may be used 
for tele ‘—then only a dim prospect. 


that with our highly mechanized society, 
and with spare time on our hands, we're 
likely to get the urge to do something 
creative. Given that urge, kits make 
sense. You get a lot more equipment 
for a given number of dollars than you 
would buying a ready-made unit. And 
people like to astound their friends and 
impress their wives (or husbands). Fi- 
nally, they get a chance to learn a lit- 
tle about the fascinating world of elec- 
tronics. 

Anyone can do it. Kit building re- 
quires no special talent, except perhaps 
patience and the ability to follow direc- 
tions. Most manufacturers guarantee 
that you will be able to complete the kit 
you start or you get your money back. 
Today's kit instruction books are mas- 
terpieces of clarity and detail. Even if 
you can’t tell a capacitor from a can 
opener, you need have no fear of ap- 
proaching a kit. 

Manufacturers see to this by having 
a number of rank amateurs—secretaries, 
salesmen, and others with absolutely no 
electronic knowledge or kit-building ex- 
perience—build every kit before it is put 
on sale. If they consistently make mis- 
takes, the designers figure something's 
not clear about the instructions, change 
them until volunteers are turning out 
perfect instruments. 


You Goor? Even following cep c= 
tions, a few buyers do. All is st. Ship it 
back’ to the factory for these technicians to put 
right. You're still many dollars ahead. 


Even with such precautions it’s still 
possible to go wrong while building a 
kit. But it doesn’t have to be a tragedy. 
Let's say you've just finished the last 
lovely soldered connection on the Triple- 
X-100 stereo amplifier you've been work- 
ing on evenings for a week. 

Now comes the big moment. With 
swelling chest you plug it in and turn on 
the switch. The gleaming red eye on the 
front panel winks cheerfully. Trying 
your best to be casual, you nonchalantly 
put on a phonograph record and turn up 
the volume. 

Nothing happens. Slightly shaken but 
still fairly confident, you fiddle with the 


It All Began with 
a Monoplane Kit 


As early as 1927, the 
Heath Airplane Company, 
forerunner of today’s elec- 
tronic-kit maker, offered a 
do-it-yourself airplane, the 
Parasol. The kit sold for 
$199. But if you wanted 
to test your construction 
skill (in flight), the engine 
was $300 extra. 


COMPACT Kit: You needn't spread out all over 
the place with this one, The Scott amplifier is 
made without taking it from workbench car 
ton, Instruction book props up inside lid. 


controls, tap the panel gently, kick the 
table. Still nothing. Should you get 
panicky? No. There’s help nearby. Open 
the instruction manual and turn to the 
“What to Do in Case of Trouble” section. 
Follow the directions and you'll probably 
clear up the difficulty in a few minutes, 

Even if that doesn’t work, don’t give up. 
As calmly as possible, sit down and 
write the manufacturer, telling all. His 
trouble-shooting department will be able 
to tell from your letter—if you give 
enough details—exactly what is wrong. 
If this fails, there is still one sure remedy. 
Pack up your unit and send it back to 
the factory. There, for a small fee, fac- 
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INSTRUCTIONAL KITS DIFFER from others in that 
the means—not the ends—are stressed. This kit 
addict learns use of his Heath voltmeter by 
creating a power supply for experiments, 


from lie detector to radio broadcaster. 


tory technicians will put it in first-class 
working order. 

What are the chances of trouble? 
Records at Heath show that the company 
never hears from 98 percent of its cus- 
tomers—that is, until they order their next 
kit. Of the remaining two percent, most 
have minor difficulties that are taken care 
of by mail. Finally, a tiny percentage 
end up shipping their units back to the 
factory. 
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Your chances of staying out of trouble 
are particularly good if you're a beginner. 
‘The head of one factory service depart- 
ment told me that much of the trouble 
comes from kits built by technicians and 
TV servicemen. The reason: Since they 
know something about the circuits they're 
building, they frequently ignore direc- 
tions, modify circuits and layouts. 

What causes most of the trouble among 
those who follow directions? Factory 
technicians agree on one overwhelming 
source, accounting for at least 7 out of 
every 10 units returned for servicing: the 
cold solder joint. This is a soldered con- 
nection that wasn’t heated enough, so 
the solder doesn’t stick properly. A 
technician simply goes through the unit, 
reheating all the connections. 

Next most common trouble: wiring 
mistakes. If your unit doesn’t work after 
you're sure you have no cold solder 
joints, check through the entire circuit 
for wiring errors. If you can't find any, 
have a friend check through it again. 
Maybe a fresh eye will see something 

‘One more possibility: Cheek 


down a terminal somewhere and shorted 
out a connection. A small piece of stray 
wire can do the same thing. 

If all else fails. If you can’t find any of 
these defects, the villain may be a 
defective part. Kit manufacturers go to 
great lengths to weed out bad com- 
ponents, but once in a while one will 
get through. Without test equipment, 
you won’t be able to do much except 
send it back to the factory. Defective 
parts are replaced free. 

Occasionally a kit manufacturer's 
technical-correspondence department gets 
a specially urgent problem. One builder 
wrote that he was having trouble with a 
grid-dip meter he had just built. Further- 
more, his wife had just delivered an 
ultimatum: “Get that junk off of my 
dining-room table or I personally will 
throw it all in the garbage can.” A letter 
of advice saved the kit—and possibly 
even the marriage. 

Although the kit business has been en- 
joying a spectacular boom in the last 
decade, it actually got started back as 
early as the 1920s. By 1929 the catalogue 
of Allied Radio of Chicago, one of to- 
day’s big kit makers, showed a full line 
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By Charles Tepfer 


HEN I had a chance to examine the new color-TV 

circuits recently, I realized how far color TV had 

come along. For too long, I decided, I had been 
like the cobbler with no shoes of his own. I made up my 
mind to buy a color-TVV set. 

We picked out a $500 RCA set because its chassis is 
identical in all important aspects with that in the costlier 
sets, It has the same Nuvistor tuner and color tube (they 
are all 21” in diameter). 

The color set arrived in a big box that a Mutt-and-Jeff 
team of deliverymen hauled upstairs to our living room 
(naturally, the little guy was on the bottom). They re- 
moved the set from the box, set the receiver into the cor- 
ner we had prepared for it, and were all ready to cart off 
the box when my wife protested, “Leave it here; we need 
it!” This was her chance to make a big-league impression 
on our neighbors (just in case they hadn't spotted the 
truck). She set the empty box, with its “Color TV” label 
plainly in view, right at the top of our driveway. 

Soon a serviceman came to set up the receiver. 
extra-charge operation, instal- 
lation is free for color-TV 
buyers. The serviceman ex- 
plained to my wife what he 
was doing, but she fled to the 
kitchen the minute he started 
to wave his degaussing coil 
around the picture tube to 
demagnetize it. The last time 
she had seen anything like 
that was when I had built a Tesla coil and the transformer 
burned up. I guess she remembered. Still, when the serv- 
iceman left, after a setup time of three-quarters of an hour, 
she was all wrapped up in “It Could Be You” in full color. 

One thing that made the job so fast was that the service- 


Not an 


iC aay COLOR TV 
i Is It Worth the Money? 


An expert on TV color circuits confesses 
he got quite a surprise when he finally 
broke down and bought a color-TV set 


She set the empty 
box, with its label 

in plain view, at the 
top of our driveway. 


CONTINUED 129 


man didn’t have to strap a new antenna to my chimney. 
He decided that our picture was excellent when connected 
to the antenna we had. This came as a surprise to me be- 
cause my antenna merely lies on the rafters in the attic. 
We live about 35 airline miles 
from New York City. At the 
least, I thought, we would 
have to set it up outside. 

Next came surprise Num- 
ber 2: The color-TV set 
brought in a better picture on 
all channels than my black- 
and-white set, and brought in 
one channel I'd never gotten 
before. 

The first color show on that 


The patient evening was a quiz game, “Concentration.” Ordinarily I 
serviceman tried to would have switched to another channel. This time I 
espiain to my wife watched the show clear through to the end: Color had 
what he was doing made it bearable for me. Why? Well, watching any show 


—but she fled to 


P in color was novel. But there was more to it than that. 
the kitchen. 


The scene seemed to be three-dimensional and, no ques- 
tion about it, the girls looked cuter. 

Incidentally, I didn’t have to change the color controls 
on the set at all during the show; I guess I agreed with 
the serviceman as to what was a true flesh tone. He had 
adjusted the set for this before he left. 

The next show we watched was a color movie with Brig- 
itte Bardot. The color was pleasant but not spectacular; 
it seemed rather washed out. I tried those controls marked 
“Tint” and “Color” to see if they could sparkle up the 
picture. The first controls the actual colors of the picture 
and can vary a face from sickly green to deep lavender; 
the other varies the amount of color in the picture, from 
oversaturated to none—that is, black and white. Adjusting 
these controls brought new life to the picture. Of course 
my wife suggested that the only reason I got so worked up 
about the color was because I really was trying to get Bar- 
dot in the flesh; she said I took this three-dimensional ef- 
fect too seriously. 

Since the set also has a tone control, I naturally fiddled 
with it. It isn’t very effective except in cutting high fre- 
quencies—it gives more bass by simply cutting the highs. 

Some other impressions: 

1. The contrast control is not as effective on a color pic- 
ture as it is on black and white. 

unoccupied channels you get multicolored confetti, 
one sure way of showing off your color-TV set when no 
color programs are on. 


Watching any show 
in color was novel, 


bus thereine mote 3. The black-and-white picture on the color tube is less 
to it than that—the sharp than on a black-and-white set; the color tube needs 
scene seemed to be three light spots to make black (equal blue, green, and 
three-dimensional. red) to the black-and-white set’s one spot. 


4, The color varies with the TV studio lighting and cam- 
era. Bright colors in the foreground muddy up in the 
background; some colors actually appear changed. 

5. Color is truest on live shows, next best on taped shows, 
and varies from good to poor on filmed shows. 
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Tuner No. of 
Make Type Speakers 
‘Admiral 6 | $595$1,000 | RCA | 2i~| 24,000 | Nuvistor | onsome | 1ormore | yes 
Delmonico- Victor | 91 
ence 1) 2 $595 | gtjapan| 21" | 24,000 | Cascode | no 6 no 
DuMont 3 $795 RA | 21” | 24,000 | Nuvistor 3 yes 
Emerson 2 $750 Rca | 21” | 24,000 | Nuvistor | _ no 2 yes 
Ceseral 8 | $529$700 | RCA | 21” | 24,000 | Nuvistor | no | lor2 | yes 
Magnavox 3 | se99795 [Rca | 21” | 24,000 | Nuvistor | no | 2or3 | yes 
Olympic 2 | $795-$1,195 | RCA | 21” | 24,000 | Nuvistor | no | 2ormore | yes 
Packard-Bell 2 | $895$1,325 | RCA | 21” | 24,000 | Nuvistor | no - yes 
Phileo 5 | $750s900 | Rca | 21” | 24,000 | Nuvistor | no 1 yes 
RCA a1_| $495$1,500 | Rca | 2i~-| 24,000 | Nuvistor | onsome| 1t06 | yes 
Zenith 10 [| $695$1,050 | Zenith | 21”*| 24,000 | Neutrode | onsome| 1to3 | no 


+» And bear in mind 


“Total diameter of round picture-tube faceplate. *With normal three-beam current. “Some models have bonded-taceplate picture tube. 


by more than one percent from 24,000 volts 
or the three beams won't converge. 


1. The Nuvistor is an RCA-developed, 
transistor-size metal-ceramic vacuum tube 
whose triode elements are so close together 
that the tube yields tremendous gain at a 
high signal-to-noise ratio. Its type number 
is 6CW4 (black-and-white portable sets use 
the 2CW4) and it is as a low-noise 
{er snow) rf. amplifier for greater sensi- 


OAM RCA. -type chassis include a back- 
of-the-set circuit breaker, eliminating the 
need for changing a Tuse a¢ calling a ectvice. 

it opens as a result of momentary 
overloads. 

3. The high-voltage circuits in all color- 
TV sets are well regulated, must not vary 


4. All color sets have one-step 
This needs adjustment when the set is it 
stalled, but seldom afterwards, 

. A new TV antenna may be necessary 
if the old one is a narrow-band-width type. 

6, All color picture tubes are. presently 
mate by RCA. 

7. Most of the RCA- tyne, chassis listed 
on, ‘the table are made by RCA: 

it buy in any brand is the least ex- 

peotive the sacl or gen. 
trally all models use the same chassis, 

RCA ‘offers free 90-day service” (i 
cluding parts and labor) plas ayes 
ranty on all parts including picture tu 
most other manufacturers do, too. 


6. Many color shows are unimpressive after the novelty 
has worn off. Many are not designed for color—one show 
had a big dance production with the dancers wearing black- 
and-white costum 

7. But the sense of participation in color shows is 
heightened. This, I suppose, is due to the naturalness of 
seeing everything in its true colors. We become more ab- 
sorbed in the stories; the dividing line between make-be- 
lieve and the real thing is not so sharp. 

Saturday is color day for the kids, with good cartoon 
and live shows. Of course, it wasn’t long before the neigh- 
bors’ kids were knocking on our door early Saturday and 
asking to come in and play, actually to watch. Our kids 
were never so popular. Another dividend we hadn't count- 
ed on—we no longer have any trouble at our house getting 
baby sitters. 

About 40 percent of NBC’s evening schedule is in color, 
plus most of the special shows. Many independent TV 
stations such as Channel 9 in New York City, WGN-TV 
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On unoccupied 
channels you get 
multicolored 
confetti—one sure 
way of showing off 
your color-TV set. 
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Hi-Fi 


Solution $fareg 


to a living-room 
space problem: 


By David Gordon 


ERE’S an ingenious solution to 
H the problem of bringing stereo 

sound into a small room—on a 
modest budget. 

‘The experts say you need two iden- 
tical speaker systems at least eight feet 
apart—which is fine if you have the space 
and the money. This home-built satellite 
speaker system solves both problems. 
You needn’t wait for Aunt Martha's 
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Bench 


legacy to enjoy good stereo in even the 
smallest living room. 

One handsome piece of furniture is all 
you have to find room for. The usual 
drawback of a single-cabinet stereo 
speaker—insufficient separation between 
the two sound sources—is avoided by a 
system that takes advantage of the way 
our ears actually hear. 

Research shows that it is mainly the 


Mechanics 
and Handicraft 


SECTION 


The woofer 
stays home 
while the 
satellites 


pee ys roam 


i so a al 


Leave end speakers at right angles 
to woofer enclosure . . . 


Swing them to the front... 


. +. Or lift them out for placement 
elsewhere in the room. 


higher frequencies that give us the clue 
to sound direction. It is almost impossi- 
ble to tell which direction a sound is 

depscunira coming from when the frequencies are 
(Aer ne Si ae og Dea or peel below about 400 c.p.s. (cycles per sec- 
Forge St., Akron 8, Ohio) ond). Thus, if the sources of the higher 
frequencies are well separated, it won't 
make much difference if the low frequen- 


(Olson VC-104) 
2-4 mid. nonpolarized 


Mise.: Lumber for 
hardboard und dowel 
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The only critical construction is the woofer cabinet; 


ny 


CLEATS ARE GLUED AND NAILED inside, all 
around, %” from the edge; these secure the 
back panel. Glue all panel joints and use nails 
or screws to keep them tight while the glue sets. 


cies from both stereo channels originate 
in the same enclosure. 

This is the secret behind the remark- 
able sound produced by our satellite 
speaker system. All frequencies below 
350 c.p.s. are channeled to twin woofers 
in the one bass-reflex enclosure. Since 
it’s the low frequencies that require a 
large enclosure, the high ones can be 


What it took 
to test the 
performance 


HIGH-QUALITY SOUND depends on 
mating of speaker and cabinet. Here’s the hi-fi 


precision 
equipment and test instruments used to_ check 
out our system. Oscilloscope shows 35-c.p.s. 
wave form picked up by mike in front of woofer 
cabinet. Lack of distortion shows system's 
ability ‘to. reproduce low bass frequencies. 
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BEFORE CLOSING WOOFER CABINET, loosely fill 
.ce back of speakers with fiber-glass chunks. 

it back panel in place, driving screws 
through it into cleats and rear center-brace. 


handled by speakers in small baffles. 

The satellites can be moved anywhere 
in the room (within the limits of their 
extension wires) to obtain the best stereo 
effect. For storage—or lazy listening, 
when you're willing to settle for less 
than maximum effect—sit the satellites 
in their niches at either end of the woof- 
er enclosure. 

Lots of glue. Butt joints were used in 
the construction. If you favor fancier 
joinery, be sure to keep to the basic 
dimensions for the main enclosure. These 
were arrived at after much trial-and- 
error testing. They assure top perform- 
ance with the speakers specified. All 
joints must be tight. Apply plenty of 
glue, and fasten with nails or screws at 
4” intervals. Use %” Novoply for the 
enclosures. These wood-chip panels are 
more inert than plywood and seem to 
have less panel vibration. If you're 
budgeting for sound—not looks—you can 
omit the natural-finish hardwood panels 
that bracket the three speakers. But re- 
member that you'll lose the niches for 
the satellites. 

‘The 12” speakers are high-quality im- 
ports designed for service as woofers. 
‘Their top frequency response is about 
3,000 c.p.s., and free-air resonance about 
30 cps. Other woofers with similar 


d on pay 


the satellite enclosure (far right) couldn’t be simpler 


ENCLOSURES AREN'T FASTENED to hardwood SATELLITE CABINET IS BACKLESS: Right-hand unit 
panels, but are sandwiched between. When cen- is shown; left one has components in reverse. 
tered, ‘woofer-cabinet ports align with those in Satellites are in proper niche when tweeter 
base. Panel behind ports supports rear. is nearest the front of the woofer cabinet, 


TO 80HM OUTPUT 
‘ON AMPLIFIER 


NO NIGHTMARE MAZE of wiring 
is required. Only one channel 
of the crossover network is 

imed—pictorially (above ) 


schematically (far right) 


nnel_is mirror ima; 


TWEETER 
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5 
* The Strange 
Doings of My 
_ Garage-Door 
Operator 


th 


YEAR SPECIAL 


The mechanism I assembled from a kit works fine now 
— since I figured a way to foil those three a.m. ghosts 


By Harry Samuels 

SAVED about $50 by assembling a 

radio-controlled garage-door mechan- 
ism from a kit. The fun I got out of 
the delightful gadgetry would have made 
it worth while even without this saving. 
It has also furnished our household with 
an intriguing mystery. 


Everything needed to open and close 
a door by radio control comes in the 
kit (Heathkit Model GD 20, $110 F.0.B. 
Benton Harbor, Mich.). There’s a two- 
tube transmitter for the car, a matching 
receiver for the garage, and drive ma- 
chinery powered by a ¥j-hp. motor to 
raise and lower the door. 

A valuable extra is a safety release 


How an ingeniously simple mechanism opens and closes the door 


OPENING: With door rising, toggle switches 

feed current to motor’s running winding. 
As threaded drive shaft turns, two hex nuts, 
Kept from turning by a bracket, ride down. 
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FULLY OPEN: When upper nut reaches bar on 
tos the opposite way. 
at same time reverses 


the connections to its starting winding. 


TOGGLE 
‘SWITCHES 


MANSFORMER —LATCHING RELAY —THERMAL-DELAY RELAY 


CLOSING: Next tri; ‘ing feeds current CLOSED: Lower nut now flips toggles back to 
2 through reversed togsles, and, motor lowers reverse circuit for next up- 
‘Hex nuts now ride up. Motor draws cur- eyele. stays on for few minutes 

Pa Mocgh theaLdeiee rep te kee Re weal eemakdday,schay coals aad ope 
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CHAIN-DRIVEN TROLLEY rides back and forth 
ushing door open in the 


ed d 
trolley by force of two delicately set coil 
springs, seen above at left. If anything gets 


that disengages the drive if something 
gets in the way of the door. A momen- 
tary contact switch allows operation of 
the door independently of the transmit- 
ter. I mounted this inside the garage. 
Later I added another pushbutton out- 
side since the only access I have to my 
garage is through the main door. 

Now about that mystery: After I had 
gotten everything operating nicely, I 
was awakened at three a.m. by the 
clank of the chain drive, opening and 
closing the door. This spooky voluntary 


LOCKING OUT GHOSTS: Key switch, mounted 
outside garage, enables entire mechanism to be 
shut off at night or during vacation time to 
keep stray signals from triggering door. Push- 
button above key closes 12-volt relay manually 
so door can be operated independently of car's 
transmitter. Second pushbutton, at right, per- 
mits control of door from inside garage. 
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le 
at right, then continues on, but the trolley stops 
within a fraction of a second, safely holding 
the door up and preventing injury. 


operation continued at odd intervals— 
sometimes two or three times a week. 
I still _haven’t found a logical explana- 
tion. One of my more imaginative elec- 
tronics-type friends suggests that it may 
be triggered by a passing satellite. 
Since I knew no way of guarding 
against the whims of space craft, I ar- 
ranged to lock 'em out. I wired a key- 
controlled switch into the power line 
(Lafayette SW-75). When I'm through 
with the car for the day, I turn the key 
and sleep in peace. an 


RADIO RECEIVER on garage 
pulse from car's transmitter by 
Felay. This then switches on house carrent to 
run motor that opens and closes the door. Push- 
buttons at left are also wired to 12-volt relay 


ig, reacts to 
ing 12-volt 


so door can be operated manually. Motor belt- 
drives large pulley, which in turn drives the 
chain to raise and lower the door. 


The man in the wreck 
lay dying. Martin ran 
for his mike. Could 

a call get through? 


The Radio Party Line 


tin’s VW on the icy parkway and, 

before it could stop, slammed into 
the unseen rear of a slow-moving snow- 
plow. Martin skidded to a stop and ran 
to the wreck. The driver was slumped 
over the wheel. 

Martin looked up and down the high- 
way. No help was in sight. The plow, 
its driver apparently unaware of the 
crash, had disappeared. Martin dashed 
to his car, grabbed the microphone of his 
Citizens Band two-way radio, and put 
out a general call for help on channel 3. 

‘A woman tending office for her plumb- 
er husband relayed the call to the state 
police. In minutes an ambulance roared 
onto the scene. The intern told Martin 
his fast action had saved the man’s life. 

‘This was only one of many small acts 
of service now performed by some 200,- 
000 Citizens Banders every day—acts 
that amply justify the creation of the 
27-megacycle, Class D Citizens Radio 
Service by the FCC in September, 1958. 
In the short time since then, the CB air- 
waves have become almost one big party 
line, filled with voices jabbering, argu- 
ing, interrupting, and generally helping 
each other in a common cause. You can 
reach almost anyone anywhere with a CB 


A SEDAN sped around John Mar- 


rig—if not directly, then by having your 
call relayed by one unknown friend after 
another to its final destination. Already, 
CB has more than twice as many licen: 
sees as 50-year-old amateur radio. 

The cost to get on the air is as low as 
$40 for a kit or close-range handie-talkie, 
$60 for an assembled transceiver (trans- 
mitter and receiver in one unit, sharing 
some circuits). And best of all, no tech- 
nical knowledge is required, no tests need 
be passed. 

A license is issued by the FCC to any 
USS. citizen over 18 who fills out an FCC 
Form 505 and shows legitimate reason 
for desiring CB. The form may be ob- 
tained from and returned to the FCC, 
Washington 25, D.C. There’s a six- to 
eight-week wait at present. 

Help for travelers. But as important 
as CB radios are in emergencies, most 
Citizens Banders get their biggest kick 
from the personal aspects of their grow- 
ing club. Bill Stevens was driving south 
along Route 13, heading for the ferry to 
Norfolk, Va. He suddenly wondered if 
the ferry was running so late in the year 
after Labor Day. He flipped on his CB 
rig and put out a general call on chan- 
nel 9. No sooner had he released the 
push-to-talk button on his mike than a 
precise voice shot out of his speaker 
volunteering help. It was a retired army 
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officer who not only knew the exact ferry 
schedule (yes, it ran all year) but also 
the best way to get to the ferry. 

Trouble developed when Stevens asked 
advice about a good restaurant in the 
neighborhood. As soon as the officer gave 
his suggestion, two other CBers broke in 
and warned Stevens away from the place. 
They each knew a better hash house. 
Finally all three settled on a local sea- 
food restaurant and one even offered to 
lead him there. 

For bi »ssmen, too. A high percent- 
age of Citizens Band licensees use two- 
way radio for business: TV servicemen, 
small electrical and plumbing contrac- 
tors, taxi owners, truckers, marina oper- 
ators, and salesmen. It’s proved ideal 
for immediate and constant communica- 
tions within an area of up to 20 miles. 
Hills and built-up areas cut down on 
this distance (27 megacycles is v.h.f and 
limited to line-of-sight range). 

One enterprising service station run by 
George Lombardo near Stamford, Conn., 
installed CB equipment in its three road- 
service jeeps to route them from call to 
call. Customers quickly passed the word 
around that Lombardo’s station was on 
the Citizens Band. Soon, Lombardo be- 
gan getting calls directly from CBers 
who were stuck in the snow, or out of 
gas, or helping someone else on the high- 
way. Now, 1W4916 in Stamford is a 
remembered call for all motoring CBers 
in need of help. 

Paul D., 2W4233, was idly listening to 
the action on channel 7 late one after- 
noon, when he heard his call letters 
sounded by a friend in Westport, Conn., 
about eight miles away. He answered the 
call and was told that his friend's daugh- 
ter was about to give birth. Her hus- 
band, a salesman, was on the road some- 
where in New Jersey and they wanted 
him back. The husband had a Citizens 
Band radio in his car. Would Paul help 
set up a relay to reach him and get him 
home? 

Paul immediately sent out a call to 
fellow CBers closer to New Jersey and 
asked them to pass it on. The father-to- 
be was contacted in his car near Clifton, 
N.J., and told to call his father-in-law’s 
house immediately. He did, was told to 
rush directly to the hospital, and got 
there in time to beat the arrival of his 
first son. 
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HOW TO MAKE 


A Transistor 
Slave Flash 


By Steven Hahn 


this little electric-eye slave auto- 

matically fires a second flashbulb 
off in the distance, giving instant room- 
filling illumination. Not only does it 
eliminate those stark, flat, front-lighted 
shots, but it does it without a single wire. 
‘There’s nothing between you and the 
slave. All you have to do is feed it 
fresh flashbulbs. 

Magic? Almost. Three tiny photo cells 
pick up light from the main flash and 
trigger a miniature transistor circuit so 
fast that the slave bulb fires almost 
simultaneously. Because the slave 
doesn’t rely on power from the camera, 
any number of units can be used togeth- 
er for multiple-flash work. It also en- 
ables you to add remote flash to cameras 
not equipped with extension outlets. 

Total cost: less than $15, plus a few 
hours’ work. The powerful’ AG-1 bulbs 


Ts the flashgun on a camera and 


PUSHBUTTON 


Tosser 
SWITCH 


used in the slave are so small you can 
carry a couple of dozen in a shirt pocket. 

How the slave works. The three photo 
cells are wired in series across the base 
of a transistor that acts like a switch. 
It’s biased in such a way that it won't 
pass current under normal lighting, but 
will pass it under the sudden surge of a 
flash. This trips a sensitive relay, which 
in turn discharges a capacitor to insure 
fast, complete firing of the slave bulb. 
The relay then opens and the capacitor 
is recharged by a 15-volt battery for the 
next shot. 

A pushbutton lets you check the slave 
with a nondestructive test bulb. It in- 
serts a bias resistor between the transis- 
tor’s collector and base, causing it to 
fire as if the photo cells had been ener- 
gized, Thus you test not only the bat- 
tery, but the entire circuit. There’s also 
an on-off switch so the slave can’t fire 
accidentally. 

The AG-1 bulb holder is a standard 
adaptor with a reflector. This fits into a 
single-contact, bayonet-type candelabra 
socket available from electronics-supply 
houses. The socket is mounted with a 
bent tab on a rubber stand-off so you 
can swivel the bulb in any direction. 


MINIATURE PUSHBUTTON 
150,000 OHMS, 
vaw. 1,000-OHM SENSITIVE 
RELAY (SIGMA 4F. 
CLOSING AT 4MA) 


SOCKET FOR 
AG-IFLASH= 
Bus 


st 

TOGGLE 
Isvout BATTERY Swine 

pea 
maa 
wirn cu 
ae 

pHoTo 
eects 
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Wiring the circuit. All parts fit into 
an aluminum box 514” by 3” by 21%”. 
Cut a 1’-by-2” window in the edge at 
one end for the photo cells. The mount- 
ing tabs on the cells are carefully bent to 
a right angle and bolted, along with the 
relay, to a scrap of transistor-mounting 
board 2” by 134”. The board is spaced 
away from the box with washers on two 
machine screws so you can adjust the 
height of the photo cells to match the 
window. 

The pushbutton and on-off switch 
mount in the opposite end of the box 
from the window, and the capacitor and 
battery clip go on the lid. The transistor 
and resistor are soldered directly to the 
pushbutton. Take care not to overheat 
and damage the transistor during the 
soldering. 

Using the slave. Aim the photo cells 
so they receive maximum light from the 
master flash. They'll work up to 20 feet 
away in a darkened room, a bit less in 
bright light. You can use speeds up to 
1/30 second on X and F sync and up to 
1/125 second on M. (Electronic flash is 
too brief to trigger the cells.) In very 
bright light, keep the cells aimed in 
shadow so they won't fire prematurely. 


M4 
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Should You Buy 
an FM Car Radio? 


by Len Buckwalter 


slow comer. But with the boom 

in FM radio generally, set manu- 
facturers are now scrambling to make up 
for lost time. You'll be more and more 
tempted by appealing claims for the de- 
lights that can be yours with an FM 
radio in your car: 

“Static-free, hi-fi sound; fewer commer- 
cials; better programing”—are promises 
intended to induce you to look past the 
fairly healthy price tags. Is it worth it? 
For many, the answer is enthusiastic 
agreement; but others will find car FM 
of limited value. If you are one of the 
tempted, it will pay you to examine 
those alluring claims before you buy. 
Here's how they check out: 

@ No static: FM loses its immunity 
to noise as you drive away from the 
transmitter. We began our tests 45 miles 
from a group of metropolitan stations 
At this distance, the ability of FM sig- 
nals to silence atmospheric noise proved 
marginal. Also, the sputtering sound of 
ignition noise generated by other vehi- 
cles marred reception. 

Much of the noise problem tends to 
disappear when you move in to the 30- 
35-mile range. But, it’s still with you. 
FM is subject to a type of fast fading 
known as “flutter.” The waves bounce 
and reflect off various surfaces and 
strike the car antenna in unpredictable 
patterns. Expect some of this effect in 
hilly or built-up areas, less in open 
country. 

Reception dramatically changes inside 
the FM stations’ primary service area. 
This usually ends about 25 miles from 
the transmitting point. Within this range 
the sound is solid, static-free, and shows 
car FM to its best advantage. 
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O: ‘THE highway, FM has been a 


© Works in short tunnels and under 
bridges: It’s best to consider FM’s ability 
to deliver steady volume under these cir- 
cumstances as a bonus, not something 
you couldn’t live without. 

© Fewer commercials: Yes, but their 
number is increasing as the success of 
FM attracts more sponsors. Neverthe- 
less, the length of many of the musical 
selections aired prevents the barrage of 
spot announcements common to AM 
radio. 

© Hi-fi sound: Some sets make a close 
swipe at hi-fi. Whether you get it or not 


depends chiefly on your choice between 
CONTINUED 


You Have a Choice 
of Three Types 


COMPLETE AM-FM RECEIVER 


mk Bs 
— = 


——_— 


FM CONVERTER 


THREE TYPICAL FM SETS illustrate the range of equipment av 
Gonset converte e 


through its sp 
that repla 


holds power ‘pack 
5, complete. 


COMPLETE FM RECEIVER 


REAR VIEW OF CONVERTER shows (pointer) jack 
for plug from car's antenna, Thick cable con- 
neets to antenna jack of AM radio; thin one 


picks up 12-volt power from ignition switch, 


YOU SET ONE PUSHBUTTON on AM dial to Ee 
uency maker recommends for picking up si 

Roar converter |taly ctend eon ieee 
‘To sob, tune’ dial pull bulton out, as cows, 


‘artes is adjusted to'30” helght, 
144 Porutar science FEBRUARY 1962 


two categories of equipment: the con- 
verters or complete FM radios. 

Making use of what you've got, The 
converter works through your regular 
car radio. It tunes in FM stations and 
converts their signals down to the stand- 
ard broadcast band. The car radio is elec- 
tronically deceived into believing that 
it’s picking up an AM station at around 
800 kilocycles. 

The attraction of the converter is low 
price (it makes use of circuits already in 
the car radio). But there’s an important 
limitation you should be aware of. The 
converter puts high-quality signals into 
your radio, but the sound coming out is 
not significantly better than what you 
already have. Most car radios simply do 
not have the circuits or speakers to fully 
benefit from FM quality. Thus, the con- 
verter should suit you if you want to re- 
ceive programs not broadcast on the AM 
band—and aren't after any great improve- 
ment in fidelity. 

Starting from scratch. The complete 
FM radio with its own circuits makes a 
close approach to hi-fi. Audio stages are 
more elaborately designed to handle the 
wide tonal range of FM. The effect in an 
automobile is startling. With a good 
speaker, sound is reproduced with clarity 
and brilliance that make AM muffled by 
comparison. The complete set is a more 
expensive package, but has plenty of ap- 
peal if you're willing to pay for superior 
performance in the direction of hi-fi. 

Whether a converter or complete radio 
is your choice, a rear-seat speaker is a 
virtual necessity. Standard dashboard 
speakers are often small, poorly enclosed, 
and incapable of reproducing much of 
the sound fed to them by the rest of the 
equipment. 

Special antennas? Early in the brief 
history of car FM it was believed that 
specially designed antennas would be 
needed for good reception. In fact, one of 
the first sets to appear included a plastic- 
enclosed wire that you attached to the 
windshield. The trend now is toward the 
standard telescoping whip—the same one 
used for AM reception. Manufacturers 
equip their sets with a convenient switch- 
ing arrangement so that the regular whip 
antenna can be shared by AM and FM. 

Weigh all the factors. Armed with an 
idea of range and performance on the 


KEEP YOUR CHEVY the CHEVY-EST" 
specify a genuine GM Chevrolet replacement muffler 


Naturally you care what parts go into your Chevrolet—because your Chevy 
does! Whether you do your own routine servicing or have it done, the 
important thing !s to make sure you get a genuine GM Chevrolet muffler 
if your present one ever needs replacement. Like all genuine Chevrolet 
parts, they’re built specifically for your Chevrolet. Precision built to fit 
right for easy, fast installation. Durably built with rust-resisting 
aluminized outer coating and additional aluminum and zine inner coat- 
ings to give you long trouble-free service. They’re readily available at 
your local Chevrolet dealer's and leading independent garages and 
service stations — wherever you see the familiar Genuine GM Chevrolet 
Parts sign. ... Chevrolet Division of General Motors, Detroit 2, Michigan. 


*Chevy-est: all Chevy with new-car reliability maintained part by part. 


SANDER 
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POWER PLANE 


This new Router will be 
the busiest tool in your shop 


Versatility with a capital “V’—that’s what 
you get when you add this handsome 5-in-1 
Router to your workshop! A single 4-amp, 
23,000-RPM motor unit powers the tool as a 
Router, Power Plane, Shaper, Scroll Saw and 
Finishing Sander. And thanks to famous 
Porter-Cable precision engineering, you can 
change from one tool to another quickly, 
easily—in a matter of seconds. 

Your Porter-Cable dealer will gladly show 
you how this exciting new portable tool 
makes plain and fancy woodworking a real 
“snap.” Ask him for a demonstration now. 


WRITE FOR FREE FOLDER describing the 5-in-1 
Router and name of dealer nearest you: Porter-Cable 
Machine Company, Subsidiary of Rockwell Manufac- 
turing Company, 504 8 North Lexington Avenue, 
Pittsburgh 8, Pennsylvania. 


InCanada: Porter-Cable, Ltd., Box 817, Kingston, Ontario, 
Canadian prices slightly higi 


Porter-Cable 
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How to build 


Electronic : 
Phone o . 
Secretary 


Len Buckwalter 


missed phone calls with this home- 

built electronic servant on the job. 
It automatically answers the phone for 
you and takes a message whenever 
you're out. 

It uses an inexpensive home tape re- 
corder, but permits you to use the re- 
corder for other purposes when you wish. 
There is no interference with the normal 
use of the telephone—it needs no wiring 
connection to the telephone line. 

How it works. 
The heart of the 
project is an elec- 
tronic unit that 
controls the tape 
recorder, “answers” 
the phone, and 
“hangs up” after the message is recorded. 
The device is triggered by the telephone 
ring. A pickup coil placed under the 
phone base receives energy from the ring- 
ing circuit by induction. This energy is 
boosted by an amplifier and operates 
relays that start the recorder and lift an 
arm pressing the phone button down. 
From the speaker of the recorder, a voice 
explains to the caller that this is a re- 
cording and he will have 30 seconds to 
give his message. After the message is 
recorded, the phone “hangs up,” power 
to the tape machine is turned off, and 
the automatic secretary stands by for 
the next ring. 

Building the control box. Wire the 


Yrs have no more worries about 
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circuit board, following the photos for 
placement of parts and the schematic 
diagram for correct connections. Use 
“flea clips” to anchor small parts and 
serve as wiring terminals. The finished 
circuit board will be mounted on four 
1” spacers inside the aluminum box. 

Mount the power switch (SW1), sensi- 
tivity control (R6), AC receptacle, and 
tape-recorder control (SOL-2) on one 
end of the box as shown. The plunger 
of SOL-2 must be free to move about 

%”. If farther out- 

ward travel is 

th blocked by the 

YEAR SPECIAL edge of the box, it 
doesn’t hurt. 

Assemble the 
phone-button oper- 
ating mechanism using SOL-1. Attach 
the block supporting the compression 
spring to the solenoid with machine 
screws and nuts. Mount SOL-1 to the 
bottom of the box with spade lugs or L 
brackets. Drill a hole in the end of the 
box for the operating arm, put the arm 
through it, and attach the spring. Pin 
the arm to the solenoid plunger and 
check the assembly for free operation. 

Mount the circuit board and finish 
wiring by soldering leads to parts previ- 
ously mounted on the box. 

Preparing the tape recorder. Only 
one modification is needed inside the 
tape recorder: adding a linkage rod to 
the record-playback switch. This is quite 
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Machine tells itself what to do next, then does it 


TAPE-OPERATED SWITCH added to tape re- 
corder signals answering unit when to change 
recorder from playback to record, or turn off 
machine, Silver paint on tape closes switch. 


BEGINNING OF TAPE: 


simple on the machine shown here (La- 
fayette RK400-WX). If you use a dif- 
ferent tape recorder, you'll need to work 
out your own adaptation. 

Remove the chassis from the case and 
loop a length of +16 copper wire through 
the hole already in the switch plate. 
‘Twist the wire a couple of turns and 
solder, so it won't come unwound. Drill 
a ¥""hole in the case to line up hori- 
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zontally with the switch plate. Thread 
the wire’s free end through this hole and 
lower the chassis back in place. The wire 
can be trimmed to length later. 

Make the tape switch (SW-2) and 
mount it on the right side of the case as 
shown above. Be sure the mounting 
screw doesn’t short against the contact 
rods. Only the two inner rods form the 
switch contacts—the other two are guides 


‘BUTTON CON- 
spring-loaded 
arm that holds phone 
button down normally. 
When phone rings, sole- 
noid plunger raises arm. 
Set col provide 
adjustment for block. 


EARPIECE OF PHONE HANDSET rests atop tape-re- 
corder microphone. This feeds phone voice to 
tape recorder. Mouthpiece of handset hears 
announcement from recorder loudspeaker. 


TAPERECORDER 
MICROPHONE 


WOME TAPE 
RECORDER 


‘RECORD-PLAYBACK 
‘SWITCH-OPERATING 
LUNKAGE (S0L2) 


TO AC OUTLET 


MECHANICAL LINK added to the record-playback 
switch of the tape recorder allows it to be 
operated automatically by a solenoid in the 


control box, Link extends through hole in the 
recorder case. Side of control box is cut away 


PHONE IS “ANSWERED” when control arm lifts, 


releasing phone button. An inductive pickup 
placed under the phone cradle senses ringing 


signal, Several rings are needed to operate relay. 


PHONE-BUTTON 


TAPE SWITCH 
~ OPERATING ARM (SOL-1) 


(center) for access to solenoid plunger. If box 
moves when solenoid operates, wedge a 
wooden block between it and recorder case, 
below link rod. Check for free operation of 
hookup after link is fastened. 

439 
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to hold the tape in close contact with 
the inner ones. A strip of silver paint 
applied directly on the recording tape 
completes the circuit between the two 
contacts. Check the finished switch by 
threading tape through it and making 
sure it rides through smoothly. 

Your next step is recording a taped 
greeting. Thread the machine as you 
would ordinarily except for the tape you 
lead through the tape switch. Make a 
“start” mark on the tape next to the 
switch. In future setups, always begin 
with the mark in this position. Set the 
machine to record at 334 inches a sec- 
ond. Run the tape for 10 seconds 
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start the voice announcement. It might 
be something like this: “Hello, this is a 
recording. Mr. X is not here. If you wish 
to leave a message, you may talk for 30 
seconds after you hear the click. Thank 
you. Go ahead, please.” 

Now you're ready to paint the contact 
strips. Stop the machine and apply a 1”- 
long strip of silver paint to the back of 
the tape at the end of the recorded greet- 
ing. Allow the paint to dry. Then run 
the tape for 30 seconds and apply a 9” 
strip of silver paint. This completes one 
message cycle. Make up as many such 
sections as you're likely to need—you 


[Continued on page 224] 
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Short Cuts for 
the Machinist 


By H. J. Gerber 


The author is head of the ma- 
chine-shop department at the 
Technical Institute of Oklahoma 
State University’s College of En- 
gineering, Stillwater, Okla. He is 
a long-time contributor to PS. 


Pointed test bar can be used 
with a dial indicator to accu- 
rately center work on a faceplate 
for boring. It was made of tool 
steel, hardened and ground on 
centers. The 60-degree point was 
ground with a tool-post grinder while the 
shank was gripped in a collet in the head 
spindle. The point must be concentric 
with the bar diameter or results will not 
be accurate. 

Seat the lathe tailstock center in a cen- 
ter hole in the butt of the bar, the bar 
point in a center-punch mark previously 
laid out at the desired location for the 
hole. Place the dial indicator in the tool 


post and bring it in contact with the bar 
as near as possible to the point. 

Now rotate the faceplate by hand. 
This will cause the bar to wobble if it 
is not dead true and the indicator will 
detect the runout. Tap the work one 
way or another with a soft hammer. 
When a complete rotation no longer pro- 
duces any needle movement, the center- 
punch mark is running on true center. 


A portable drill can be a life- 
saver for jobs such as this slotting 
operation. The drill is secured to 
an angle bracket fastened, in 
turn, to the compound of the 
lathe. The setup was devised 
to machine a semicircular slot 
part way around the face of the 
aluminum casting that’s shown 
above in the lathe chuck. 
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Cylindrical lap can be improvised from split 
tubing and a clamp-type lathe dog. Use a hack- 
saw to split thin-wall copper or brass tubing. The 
dog serves as a handle for traversing the lap 
(moving it sideways) and for adjusting the 
tightness of the sleeve on the work. For fine fin- 
ishes, apply only a small amount of compound. 
A light oil or mixture of soluble oil and water, 
used as a lubricant, will usually improve the 
finish that you'll be able to produce. 


Chucking thin disks in a lathe is a 
problem. It usually requires some sort 
of spacer so the work will protrude be- 
yond the outer faces of the jaws. 

Here's a fine way to do it~spring- 
retained pins, The pins must be long 
enough to stick beyond the rim of the 
work and provide space for the spring 
loops. Pieces of soft-steel bar can be 
used instead of pins if you wish. 


Measure internal threads by using a 
low-temperature bismuth alloy to make 
a proof casting if you can’t get at them 
for a direct measurement. 

A number of such products are now 
on the market. They melt at tempera- 
tures lower than that of boiling water 
and will not damage any work into 
which they are poured. I usually use 
the one called “Cerro-safe.” It pours at 
190 degrees. It shrinks slightly right 
after solidifying but regains true size 
later. The maker claims shrinkage is 
only four tenths of a thousandth per 
inch and says the size return is to 
exactly zero error within one hour. This 
temporary shrinkage permits easy re- 
moval of the proof. A light oil applied 
to the threads will aid clean parting. 

When the proof has been removed, 
it’s easy to make a precise measurement 
by use of the three-wire system and a 
micrometer (lower right). The alloy 
was poured around an iron-bar handle. 


A solid support under a cut-off tool in 
place of the usual ring and rocker will 
improve its performance. Drill a hole 
in a flat plate so it can slip freely over 
the tool post. 

The plate should be just thick enough 
to position the cutting tool on exact cen- 
ter with the lathe axis. The plate cuts 
vibration and keeps the tool from slip- 
ping down and hogging into the work. 
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How I adapted the 
power unit of a 
washing machine as— 


A Speed 
Changer 
for My 
Bandsaw 


CHANGE speeds on my 

bandsaw by merely flip- 

ping a switch. This lets 
me shift quickly from wood to 
metal cutting without even 
shutting the machine down. 

Any bandsaw can be rigged 
in the same way if you use a 
motor salvaged from an old 
spin-type washing machine. 
These motors have a wonder- 
ful solenoid-operated two- 
speed clutch built right into 
them. You simply mount the 
entire unit, as is, in place of the 
bandsaw’s regular motor. 

By wiring the solenoid to a 
toggle switch, you can shift 
from low speed (originally the 
motor’s washing cycle) to 
high speed (the spin-dry cy- 
cle). With the switch in the 
off position, the spring-loaded 
clutch mechanism automatic- 
ally returns to low speed. A 
second switch turns the motor 
itself on or off, so I have com- 
plete control at my fingertips. 

For two-speed operation, 
that’s all you need. The added 
jackshaft shown here, along 
with the two four-step cone 
pulleys, multiplies your speed 
choices to eight, with each of 
four pairs controlled by the 
switch. Lowest possible speed 
with this setup is a real crawl- 
er—only 10 r.p.m. 

The motor is mounted on a 
pivoted bracket so its weight 
does the belt-tightening. How- 
ever, since the full weight 
would be too much, I added a 
clamp screw sliding in a slot- 
ted arm to help adjust the mo- 
tor’s tension. The idler pulley 
in the final stage improves 
belt contact and lessens wear, 
as the constant speed-chang- 
ing can be a bit rough on the 
belt. 

A few washing-machine mo- 
tors have three speeds and 
two solenoids, but these can 
be used in the same way by 
adding a switch to control the 
second solenoid.—Henry Fro- 
stick, Farmingdale, N. J. 
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Flush-Tank Valve Made from a Bal 

AN EMERGENCY replacement for a flush valve can 
be made of a smooth, hollow rubber ball about 214” 
in diameter and a 3” length of bicycle spoke or sim- 
ilar hard wire, bent to form a loop (A). 

Slip on the chain and insert the ends of the 
wire in a hole punched in the ball (B). When you 
pinch the loop smaller, the legs spread and lock 
upward inside the ball, as at C. 

The valve will serve until the steel wire rusts 


through.—Harry Walton, White Plains, N. Y. 


Marking Studs for 
Nailing Wallboard 
Storr pieces of mask- 
ing tape can be used to 
mark stud locations when 
you erect wallboard par- 
titions on a tiled floor. 
The tape won't rub off 
(as chalk or crayon do), 
yet can be easily re- 
moved when the job is 
finished.—Ernest E. Hick- 
man, Farmington, Mich. 


Heart-Shaped 
Cooky Cutter 

Tue household cooky 
maker will like this idea 
for St. Valentine’s Day. 
Remove the top and bot- 
tom from a shallow can 
and you can easily form 
it into a heart-shaped 
cutter, as shown above. 
Make cutters in several 
sizes.—Harry Wheeler, To- 
ledo, Ohio. 


>>> Wien water pipes freeze in the wall, a vacuum 
cleaner can be used to force air along the pipe be- 
tween the studs and melt the ice. Hang the cleaner 
from the basement ceiling and warm air from the 
furnace will speed up the process. There is usually 
enough space near the pipes so that some arrange- 
ment can be made to get the air going from the 
bottom up.—Ingvald M. Thvedt, Faribault, Minn, 
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Wordless 
Workshop << 


Ro. 
ny, Erie A. Karminski Jr. 
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a eer 


Short Cuts 


and Tips 


Outlet for a 
Bookcase Headboard 

To eximnate the tangle 
of wires from our bed lamps 
and clock radio, I put an 
outlet box at the back of 
the headboard shelf. Since 
cords no longer had to trail 
down to a baseboard plug, I 
shortened them.—Jack Keni- 
son, Tacoma, Wash. 


Drawing Butt Joints Tight Cleaning with an Adhesive Swab 

You can draw a block-reinforced butt Dry-cLean delicate machinery by 
joint up tighter if you insert a folded wrapping pressure-sensitive tape around 
sheet of paper between the block and one an awl or a jeweler’s screwdriver blade. 
side of the joint. After you've driven The tape picks up any loose grit it 
screws into the bottom member, as shown, touches, and is easily renewed. Attach a 
tug the paper free and tighten the second 114” piece with one turn before folding it 
side, closing the gap.—R. J. De Cristoforo, back on itself, putting the sticky side 
Los Altos Hills, Calif. out.—Walter E. Burton, Akron, Ohio. 


y To remove this 
SAVE-IT SECTION... 


. . . Pinch the eight pages together (including the 
two-page Nailing Know-How File) and lift firmly. 
This will tear all the pages free from one staple 
and then the other. When the section is loose, staple 
it along the back fold and crease a strip of tape over 
the spots torn out by the staples. 

Keep it with the Save-It Sections previously pub- 
lished—on making tables and chairs. 
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SAVE-IT-SECTION 


The Fine 
Points of 
Chair 
Making 


PART TWO 


By R. J. De Cristoforo 


SHAIR with a tubular frame is often 
A easier to build than one made of 

wood. Bend a piece of tubing into 
a U and you have two legs plus a s 
support; or, if the bends are opposed, 
you have a leg, a seat support, and a 
vertical for the back. Two such pieces 
plus one U shape, tied together with a 
padded seat and back, give you a com- 
plete chair. 

You can use tubing such as do-it-your- 
self aluminum and electrical conduit, per- 
haps painted black to resemble wrought 
iron, Some metal-to-metal joints can be 

welded. Or you can use nuts and bolts. 
Mechanical fasteners usually can be hid- 
den effectively. 

Most bends can be fairly generous; this 
makes the job easier. The best bet is to 
use oversize lengths and trim to size after 
the bends are made. For conduit, you 
can use an ordinary tube bender; it costs 
about eight dollars, or you can rent one. 
It’s okay if the tube flattens a little in the 


CLEAN LINES of a tubular frame come 
from using only a few pieces, three here. 
All bends for the chair are ‘85 degrees, 
except the two indicated as 90. This 
gives a desirable S-legree slant from 
vertical to legs and back. Rear legs also 
are welded on at a 5-degree slant. 


CONTINUED 


ideal for hom 
stick to simple designs. 


TUBULAR FRAMES a hop cone 


Tips on 
working 
with 
tubing 


THREE PIECES of 
were used for each of 
these frames. The lounge 
chair at the right is ‘a 
continuous loop with the 

ds joined by a weld or 
sleeve at the front edge 
The seat for chair at left 
should be ab 
front to back 
enough to overh: 


SOFT TUBING can be flattened 
at the end and shaped into a 
joint as above. Squeeze it in 
jaws of a vise first. Complete 
job with a mallet as tubing 
rests on metal surface. 
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tubing 4p 


90° BEND 


LsGs can be made from galva- 
nized pipe and flanges. In some 
cases you'll find that stock 
lengths will serve. A wedge 
block gives a slant to legs, 
either in one plane or two. 


15 Stan 


10 SLANT 


>~ 


WOOD PLUGS can be used to 
join tubing to tubing (top) or 
tubing to wood (below). Plug 
must be tight, or you can use a 
lock pin. Lock wedge can be 
exposed—or hidden, as here. 


Fittings that make the job easier 


a 


YOU CAN BUY FITTINGS like these. Directly lacquered, or painted black to resemble 
above are examples of items available for wrought iron. Above are examples of fittings 
copper pipe or tubing. Such joints are sweat- for do-it-yourself aluminum. Tubing has been 
soldered. This tubing can be polished and cut away to show how fastener 4 


ATTACHING SEAT 
BACK ANO PAD 


SEAT OR BACK PAD can be fas- 
tened to tubing by running 
wood screws through holes 
drilled in tubing. Screwhead 
forms own countersink. Bolt can 
be used to join tubing, as at top. 


WOODEN ARMRESTS can be pro- 
vided as shown at right. A V cut 
in the wood is easiest, or you 
can make a cove shape with a 
router or circular saw. The fas- 
teners are simple wood screws. 


A 


FEET FOR TUBING or bar-stock legs are avai 
able in various forms. Everything you see 
above can be bought at hardware counters. 
Most of the tips are resilient to protect floors. 
Steel glides such as the one at right are held 
by wood plugs driven into the tube. 


CONTINUED 161 


Building a round-seat chair 


34" 3" 32" 


a SN 


BACK (BOTTOM) 


PER 


4 SECTIONS 


CUT SPLINE GROOVE after segments have been GLUE BLOCKS UNDER THE FRAME to reinforce the 
formed. Mark similar surfaces. Make the cuts legs. The procedure: Glue and screw one block 
with the marks on the same side of the saw in place, add the leg by gluing and screwing 
blade and you needn't try to center groove. into the block, and finally add the last block. 
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WOODEN FRAME with a round seat and curved 
back drilled for cane is a rewarding project. 


SEAT FRAME slips into notch 
part. Place the bottom back piece 24” abor 

the seat. Decide on hole size after choosing 
weaving material. Countersink holes slightly. 


it in lex-bacl 


bend area. To minimize this, use the old 
dodge of packing the tube with damp 
sand before you make the bend. Tamp 
the sand with a dowel. 

You can skip bending entirely by using 
commercial fittings, sold as accessories 
for copper pipe, electrical conduit, and 
do-it-yourself aluminum. This greatly 
simplifies construction. You work only 
with straight tubes, easily cut to exact 
lengths. Most troubles with bending arise 
in making the bend in exactly the right 
place on similar pieces of tubing. 

On do-it-yourself aluminum, fittings 
are mechanical; you just drill holes and 
turn in screws. This is something to re- 
member for knock-down projects. Fittings 
for copper pipe and tubing are sweat- 
soldered. 

‘There are two special items you should 
have—a V block (cut a V in a two-by- 


Two ways 
to curve wood 


PIECE OF KERFED WOOD bends easily but has 
tle strength. A piece 
chair apron. 


e this can be used as 


THIN STRIPS can be laminated to make heavy 
curyed pieces. Sometimes you can use nails for 
a jig; as above. Build up the laminations one 
piece at a time, letting the glue set. 
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Here are ideas for 
the seats and backs 


THREE WAYS TO USE CORD on a chair back, 
straight or curved, are illustrated above. Nylon 
cord and plastic clothesline are bo! 


h good. 


Other techniques are sketched in panel below. 


Simple way to 


weave with cane 


SOAK CANE BEFORE USING, 
KEEP SHINY SIDE UI 


USE AWL OR 
WOOD PEG 


He DOUBLE 
STRANDS nes 
AS vol 
WEAVE SINGLE 08 

= ‘DOUBLE 
STRANDS 
END VERTICALLY X 


(ReTURCEPAERG OPTIONAL) 


3 seats for 
tubing chairs 


WEBBING 


SEAT 


four), for drilling accurate ra- 
dial holes, and a tube cutter. 
The latter beats sawing and 
filing. 

Metal tubing can also be 
combined with wood. Special 
flanges are now available for 
attaching pipe legs to wooden 
frames. If you want to slant 
the leg, use a wooden wedge 
between the flange and the 
seat. Nonthreaded tube (alu- 
minum or copper) can be at- 
tached by plugging the tube 
tightly with a dowel and using 
the lock-wedge technique 
either hidden or exposed. 

Round-seat wooden chairs. 
The strongest assembly con- 
sists of a circle formed of seg- 
ments. You can control grain 
direction and eliminate weak 
points. You could use one 
piece of plywood, of course, 
but this would involve band- 
ing exposed edges and would 
eliminate, for all practical pur- 
poses, rounding off edges, as 
was done in this case. 

A splined joint will prob- 
ably prove easiest, since the 
groove can be formed after the 
segments are shaped. 

Laminated wooden strips or 
kerfed strips can be used for 
forming curves and circles. 
But don’t assume the piece 
can be bent any old way sim- 
ply because it’s thin. 

For sharp turns, soak the 
bend area thoroughly, Best 
bet is to hold it in boiling 
water, testing it occasionally, 
until it’s pliable enough to 
make the turn. Hardwoods 
such as oak, ash, and walnut 
bend best. 

The kerfing technique is 
good for circular aprons if you 
attach heavy blocks to the in- 
side to take the legs and the 
user’s weight. And don’t neg- 
lect the kerfing method when 
it comes to solid, curved backs. 
Plywood will respond to this 
treatment, too. Kerfs can be 
hidden with a sheet of glued- 
on veneer. an 
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jing flooring, whether you are in- 
stalling a new floor or silencing squeaks 
in an old one, remember that spiral (heli- 
cal-thread) ‘nails have more holding 
power than wire brads or cut nails. For 
squeaks, angle them into a joist (above). 


Rustproof nails for outdoor work pre- 
vent rust streaks or spots that bleed 
through paint. Galvanized nails are cheap- 
est, but hammer blows can flake the 
coating off their heads. Copper and alu- 
minum nails won't rust, but they’re soft 
and tricky to drive. When appearance 
counts, use stainless-steel ones. 


Nailing into concrete 
calls for hardened- = 

steel nails—grooved = 
ones give best holding 
power. Use a 3- or 4- 
Ib. sledge to drive 


blows (right). Pecking 
makes for loose holes. 
Don’t try to get by 
with fewer nails by 
using longer ones. 


Nailing 
Know-How 
File 


Nailheads won't show if you drive eight- 
penny finishing nails through the tongue 
of T&G paneling. For tight joints, or to 
force warped boards together, tap a lever 
lightly into a stud as below, and pry 
down on a block cut from the grooved 
edge of a piece of scrap. Then nail. 


If wood splits, the joint is weakened, 
and you'd do better to use a smaller nail 
to avoid splitting. Most people use com- 
mon nails for home jobs, but box nails— 
which look like them but are slimmer— 
are often the choice of experienced car- 
penters when splitting is a problem. An 
alternative is to predrill the nail holes. 


‘CONTINUED 


To fasten corrugated roofing, drive nails 
at a slight angle through the crest of the 
corrugations. You get a neater job by 
drilling holes for the nails. A neoprene 
washer under the head seals against leaks. 
If you want a lasting job, use steel nails 
on steel roofing, aluminum nails on plas- 
tic or aluminum roofing. 
~~ 


Pole-construction nailing presents a 
problem: Creosoted lumber lubricates 
nails driven into it, reducing their hold- 
ing power. Yet the poles must support 
the entire structure. Use special spiral- 
thread nails of hardened steel. They're 
slim to avoid splitting, strong to resist 
bending, and come in lengths up to 9”. 


When nails bend, the trouble may be in 
how you drive them. The arc and the 
power are much greater when your swing 
pivots from your elbow rather than your 
wrist. A heavier hammer can reduce the 
driving effort and thus true your swing. 
Many carpenters say a rip hammer 
(straight-claw) gives better balance. 
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Face-nail hardboard panels. Never try 
to nail into or toenail through the edges. 
Use hot-galvanized screw-thread nails to 
apply panels directly over studs. Space 
nails 4” apart along edges, 8” inside. 


— 
= 


Driving thin brads. To avoid bending, 
push a brad through a cork, as shown, 
and set the cork firmly against the sur- 
face. Drive the brad out of sight, pull 
the cork up over its head, and tap flush. 


re ry 


Short Cuts 


Electrician’s Tool Holster 


I'm THE fastest draw in the Midwest— 
among electricians, anyway. 

The tools of my trade—pliers and the 
big electrician’s knife—are awkward to 
carry in a pocket. So I made the holster 
sketched above from a 9” square of 


Tack-Weld for Duplication 

Neep to bend several strips of steel to 
identical shapes? You can work them all 
at once if you cut them slightly long, 
place them side by side, and tack-weld 
them together at each end. After bend- 
ing, separate the pieces by sawing off the 
welds. Use the same method when drilling 
duplicate plates. In this case, of course, 
the blanks are stacked before welding— 
J. R. Harman, Grand Rapids, Mich. 


As 
leather. Located so that it brackets a belt 
loop, it can’t slip to either side, On the 
pattern, holes are indicated for lacing 
with a leather thong, but the two halves 
could also be sewn together. Cut the 
same pattern for a left hip holster; just 
fold the short half the other way.—John 
Curoe, Bernard, lowa. 


Lever for Drilling Pressure 

Even with a carbide-tipped bit, drill- 
ing into concrete can be tough going. 
Unless you slow the drill by putting a 
load on it, the bit spins too fast to get 
a bite. One way to apply extra pressure 
(when working on a low, exterior wall) 
is to sharpen the end of a one-by-three 
and tap it into the earth behind the drill 
for leverage, as shown above.—R. J. De 
Cristoforo, Los Altos Hills, Calif. 
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My PRIZE project is... 


a: double-size hot-air engine 


This little beauty is an almost exact 
copy of the hot-air engine built by Harry 
Walton for last April’s PS, except that I 
scaled it up to twice the size. I also dou- 
bled the number of cooling fins to handle 
the increased load. 

‘The bigger displacer piston was built 
up from aluminum tubing with both ends 
welded in instead of the crimping ar- 
rangement. It’s important in this case 
to provide a vent hole to let the gases 


escape during welding. I did this by drill- 
ing and tapping the piston-rod hole part 
way into the end piece. Then I continued 
on through with a tiny No. 60 drill to 
make the vent. When the piston rod was 
screwed in, it sealed the hole. I also 
added a second slot in the crank disk 
so I can reverse the engine by simply 
switching the power crankpin from one 
slot to the other. 

Rats Cutp, Springfield, Mo. 


.--€ bicycle built for four 


Everybody told me it couldn't be 
done, but here's the proof—a four- 
seater bike. It consists of the front 
sections from three frames, plus a full 
frame at the rear, welded together. I 
had quite a time figuring out the drive 
since all sprockets and chains had to 
be the same size to keep the pedals in 
unison. I finally settled on the system 
shown in the sketch (left), alter- 
nating the chains on double 46-tooth 
sprockets. 

Beefed-up wheel spokes and tires 
support the load. The hind wheel has 
a gear-shifting hub, and internal 
brakes on both wheels make up for the 
lack of brakes on the intermediate 
frames. With a full crew I've hit 44 
mph. 

W. E. Revsroox, Clarksburg, W. Va. 


A Popular Science first ... For space and convenience 
you never dreamed possible, try— 


The Walk-Around, 
Work-Around 
Shop Bench 


By Jackson Hand 


HE trouble with most workbenches 

| is that they’re jammed against a 

wall or into a corner. You can 
work at only one side. It’s a long stretch 
to reach tools hung on the wall behind 
it. In time, the back edge invites an ac- 
cumulation of clutter and soon you've 
lost half the top area, too. 

Not this bench. It has four sides—and 
you make full use of all four. Set out a 
few feet from the wall, it becomes an 
efficient island for maximum work space 
and convenience. Consider what you 


get: 

@ Almost twice as much working area 
because you have, in effect, four fronts 
and no back. 


@ Easy access to your project—just po- 
sition it once and you can reach all sides 
without disturbing the setup until the 
job is completed. 

@ Full under-bench storage in handy 
two-way, pass-through trays and draw- 
ers that slide out from either side—you 
can reach whatever you want from wher- 


ever you are, Drawer space isn’t wasted 
CONTINUED 


A screw-together pipe frame supports the top, with trays and 


2 es 
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BUILD UP THE TOP a strip at a time if you 
prefer to avoid long bolts. Glue and nail each 
new strip to the last one until the sandwich 


is complete. Use pipe clamps to align strips. 


DIAGONAL PLANING across the strips helps to 
give a smooth, level top. Finish with sanding 
and a penetrating sealer that will toughen the 
wood without making it shiny and slippery. 


170 Porutar science FEBRUARY 1962 


stripe before | embl 


MORTISES. ARE EASILY MADE if you notch the 
For the vises, make 

aped cuts like this. U-shaped notches at 
top of strips create the jig-holding mortise. 


TO ELECTRIFY THE strip out- 
lets can be screwed under each side. Be sure 
to use three-wire cable, and solder the ground 
wire to the metal raceway, as shown here. 


drawers slung underneath 


STOCK LENGTHS OF PIPE, bought prethreaded, make the 


legs an easy assembly job. 


Only the long cross brace must 


be cut to order. Joining eipats is no problem if you 
for 


complete the entire frame 


re attaching the top. 


Making the pass-through trays and drawers 


STORAGE COMPARTMENTS are hung from pairs 
of cleats on underside of the top. Use a gauge 
strip cut from hardboard, as below at left, to 
be sure cleats are accurately spaced 

allel. Fasten only first of each p: 

then insert the hanging member 

second cleat through it into the first. Finally, 


fasten second cleat to the top. This provides 
a strong, interlocking joint to support the 


suspended weight. For the drawers, fasten 

%"-square cleats around the lower edges, as 

below at right, to hold the bottoms loosely so 

they'll Ue out for cleaning, The drawer pulls 
ply 1%”-diameter hole: 


CONTINUED 


block, is clampe 
when’ you need 
moved, and 


DOUBLE-DUTY TRAYS serve as hand; 


pull-out 
supports to help hold large work clamped 
the vises. Note how the trays also keep toc 
neatly stored yet ready for 


because there are just no “dead” areas. 

® Doubled tool-board space since the 
wall behind the bench is now freed for 
full, floor-to-ceiling storage. To get a 
tool, you merely turn or walk to it in- 
stead of leaning across the bench. Ac- 
cess to tools is never blocked by the 
project you're working on. 

Twin woodworking vises, one on 
each side at opposite ends—you can keep 
two projects going at the same time. 

A completely unobstructed bench 
top, allowing large projects to overhang 
in any direction. Even the metalworking 
vise is removable so that it won't get in 
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your way when you're not using it. 

© Continuous outlet strips running the 
full length of the bench on two sides to 
let you keep power tools plugged in, 
ready for instant use. All cords pull 
neatly up from underneath instead of 
becoming a tangle on top. 

© A bench-top jig holder that lets you 
insert interchangeable stops, V blocks, 
and other accessories. 

Quick clean-up, made possible by 
the easy-to-sweep-under open frame. 

Worried about floor space? This out- 
from-the-wall bench takes little or no 
more room than most conventional 
types. The reason: The four-sided de- 
sign gives you so much more usable 
work space that you can actually get by 
with a smaller bench. The 614’ length 
shown here is more than equal to an 8’ 
or 9’ against-the-wall bench that’s half 
wasted. 

The shorter bench just about makes 
up for the few feet you need between it 
and the wall. Besides, it’s light enough 
to swing out of the way against the wall 
when not in use. 

The free-standing frame. Legs of 34” 
black-iron pipe make a simple yet sturdy 
and wobble-free underpinning for the 
bench top; it won't have to lean on any 
wall for support. All parts, except the 
‘one lower cross brace, are stock pipe- 
nipple lengths that you buy threaded 
for easy assembly. 

The frame is anchored to the top 
through pipe flanges. Use the largest 
screws that the flanges will take. The 
frame is open at all ends so there's no 
problem of screwing together reversed 
threads. Assemble it as a unit first and 
then fasten it to the top. 

Tico ways to make the top. As shown, 
the bench top is made in the classic way 
—long threaded rods passing through a 
stack of two-by-threes set on edge. This 
is easily done if you use a drill press 
and jig to align the bolt holes accurately. 
To avoid bolting, there’s another trick: 
Merely glue and nail the stack together 
a strip at a time, as shown in a photo. 

You'll need 19 lengths of two-by- 
threes to make a top 30” wide. If you 
buy two-by-sixes and split them, you'll 
have a square edge on each piece to give 
a flat surface. Otherwise, run the pieces 
through a saw or jointer to remove the 
rounded corners. This will give you a 


head start on planing down the final 
bench top smooth and level. 

The two woodworking vises, at diag- 
onal ends of the bench, will usually re- 
quire mortises cut in the underside of 
the top to bring the jaws flush with the 
upper surface. Easiest way to do this 
is by notching out the bench-top strips 
before they’re assembled, as shown. 
You'll also want to notch the fixed jaw 
of each vise into the edge of the bench 
so it will lie flush. 

The bench-top mortise for holding the 
interchangeable jigs is made by cutting 
8”-long notches in five of the 19 strips. 
When assembled, the notched strips 
form an 8”-square recess. 

Hanging the understructure. The 
trays and drawers are suspended entire- 
ly from cleats on the underside of the 
bench top and don’t touch the pipe 
frame. The vertical divider strips be- 
tween compartments are ¥%” plywood, 
with a bottom also of 14” plywood. Use 
the method shown for side-locking the 


SHARPENING STONE, mounted on a_ plywood 
block above, quickly drops into the Leone | 


mortise for temporary use. When not ne 


the mortise is kept filled with a plain block. 


Look what you can do with these interchangeable jigs 
_ 


tops of the dividers into the cleats so 
they'll support the suspended load. 

The guide rails for the sliding trays 
are ingenious—merely thin spacer strips 
glued to the sides of the vertical divid- 
ers. The sides of the trays, made of the 
same thin material, then form slides that 
fit between the spacer strips. The result 
is an almost invisible construction that 
gives the uprights a slim, one-piece ap- 
pearance when the trays are closed. 

The drawers are of conventional con- 
struction, rabbeted at the corners, except 
for one special feature: The bottoms 
rest loosely on 1/;’-square cleats so they 
can be lifted out for easy cleaning. The 
drawers slide on 1”-by-%” cleats fastened 
to the plywood uprights. Similar 1’- 
high strips are also carried across the 
front, one under each drawer, to con- 
tinue the horizontal lines created by the 
low tray fronts. Two small plywood 
shelves, bracketed to the ends of the tray 
compartments, give you additional stor- 
age space at each end of the bench. fi ll 


SLIDE-LOCKING WEDGE, held on another drop-in 
lock above, grips boards of varying thickn 
on edge. Other possible jigs: V block, end- 
grain mallet block, and rough chiseling block. 


ANOTHER TYPE OF STOP is this T bar that drops 
into holes wherever weeded. It's a short 
length of square stock welded to a 

holes a few inches apart at each coal 


Dark- 
room 
Uses 
fora 
Hair 
Dryer 


DRY LACQUER on salon 
prints by directing a flow 
of warm air over them. A 
dryer with a separate 
switch for the heating coil 
is the most useful type. 


PRINTS IN A BLOTTER dry faster if you ay the SOLUTIONS TOO COOL? Raise the temperature 
plastic hood that comes with most dryers by directing warm air over the containers. Ate 
Ex cpicbeatseccsiovee te eed ore ree, thar wen be cbmar henical fears 


DRY FERROTYPED PRINTS FAST. Keep the dryer DRY REELS. and other processing equipment for 
back far enough for a low of air over the entire immediate re-use with a play of warm air. An- 
tin. Another use: to dry your damp hands. other use: to blast dust out of cameras. 
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Square as Marking Gauge 

Fie a notch at the end of the groove in 
a combination square and you can use it 
as a marking gauge. Take the measure- 
ment, lock the square, and slide it along 
the work with a pencil in the notch— 


Darrell Huff, Pacific Grove, Calif. 


>>>Scraps left when you put down sheet- 
vinyl flooring can be cut into a supply of 
beverage coasters. The material is resist- 
ant to heat and liquids, and is easily 
washed, I cut several large pieces for 
pitchers.—J. H. Matthews, St. Louis, Mo. 


Pen 


My Most Embarrassing 
Shop Moment 


By Floyd N. Jessmore 
Saginaw, Mich. 


My young son likes to go along on hunt- 
ing trips with me so 1 bought him a realistic- 
looking plastic rifle that shoots a cork on a 

string, enabling “him to “play just Uke 

Gn this particular day, I didn’t feel like 
hunting but agreed to fo on a walk with 
him. As usual, he insisted on bringing along 


his even though I had left my own 
gun at home. After a mile or s0, he kaso to 
tire and asked if I would carry’ the gun. 


As we broke out into a clearing, two 
hunters. srproected and asked if I had seen 
any birds. I told them my dog had flushed a 
fers back a way and Bg gestured toward the 

trees with my gun ai 

Suddenly, I saw sy ‘men side at each 


Short Cuts 
and Tips 


~<a 


Tension Vise for Small Parts 

Wrap a rubber band around the han- 
dles of your pliers to convert them into a 
tension vise for soldering delicate parts. 
You won't risk damaging the parts as you 
would using a regular vise or clamp.— 
Harry Wheeler, Toledo, Ohio. 


>>> WHEN you have a number of screw- 
heads, boltheads, or nailheads to paint, 
poke them through a piece of heavy card- 
board, leaving only the heads exposed. 
‘You can spray or brush them all at the 
same time.—Henry Mullen, Cleveland. 


FO 


f 
ws 


“4 
4 


es and then at the gun in my hand, with 
its silly cork ‘ling from the muzzle. I 
levsonlig os exp! lained— Taughingly——that it be- 
longed to my! son, but when I turned around, 
the little devil had run off to play and was 
nowhere in sight. The hunters retreated in 
a hurry. 
CRE a 
5 


The heat of the sun and the power of the wind 


are now combined in a— 


New Way 


to Season Lumber 


By F. A. Strenge 


EW ideas for trapping the sun's 
heat are now being coupled with a 
centuries-old windmill action to 

season lumber. The new process dries fine 

cabinet woods faster and more thoroughly 
than conventional air drying. Results are 
close to those of a modern kiln. 

‘The wind-powered dryer was developed 
by Curtis Johnson, a technician at the 
U.S. Forest Products Laboratory, Madi- 
son, Wis. He got the idea from solar 
drying experiments at the laboratory. 
Because electricity was not available to 
run the fan, he fell back on wind power. 

‘A woodworker in his spare time, John- 
son wanted a way to dry lumber cut from 
logs he buys from farmers. 

The heart of the dryer is a heat col- 
lector that traps the sun’s heat. This is 
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mounted behind glass windows of the 
south wall at’ an angle of 22% degrees 
from the vertical. The side of the collec- 
tor facing the sun is 26-gauge galvanized 
sheet iron painted dull black to absorb 
maximum heat. The opposite side is closed 
in with 14” hardboard except for an open- 
ing about a foot high near the bottom. 
Air enters the collector through a venti- 
lating slot (screened to keep out rodents) 
in the floor of the dryer. The air is warmed 
as it rises to the roof. There, a windmill- 
driven fan blows the heated air down 
through the lumber to pick up moisture 
from the boards. Some of the moisture- 
laden air escapes through structural leaks 
or through the ventilating slot in the floor; 
some re-enters the heat collector. 
‘During 80- or 90-degree weather, John- 
son has found that the air+ ture in 
the dryer gets up to 130 or 140 degrees F. 


ae fx 


ER-DRYING SHACK built b; 
ucts Lab technician has four 
facing south (lef 


if 


unloading of the rack. A blower powered by 


the win 


Even during the cold months of a typical 
Wisconsin winter, sunshine will raise the 
dryer temperature to 90 degrees or higher. 

In 52 days from mid-July through early 
September the dryer brought the mois- 
ture content of black cherry boards from 
60 percent down to 7 percent, white oak 
from 16 down to 8. From mid-November 
to mid-June—mainly poor drying months 
—cherry came down from 50 to about 8 
percent. The lumber in both runs came 
out bright, clean, and undamaged by sea- 
soning checks (hairlike surface cracks). 

In Wisconsin, air drying would have 
been much slower and could not have 
brought the moisture content much below 
15 percent. That’s considerably higher 
than that desirable for good furniture, 
paneling, cabinets, and other items used 
indoors. 

The four blades of Johnson's original 
54” windmill wheel were cut from ply- 
wood and covered with glass cloth. A 
plywood vane holds the windmill into the 
wind. 


Forest Prod- 
wrge windows 
large door on the 
northern side hinges upward for loading and 


sends warm air through the lumber. 


On the driving end of the windmill 
shaft is a circular friction plate cut from 
hardboard. This plate turns a roller drive 
on the fan shaft. The ratio of roller to 
friction plate triples the speed of the fan 
shaft over that of the windmill. 

johnson chose this friction drive in 
preference to gears for two reasons. It 
was cheaper, and slippage of the friction 
members absorbs a lot of the jerky effect 
of wind gusts. A four-mile wind is enough 
to drive the fan fast enough for a useful 

rate of air circulation. 
conmuco TT 


HARDBOARD FRICTION PLATE shown above, 

mill, turns the rubber roller 
slippage of these dri 

members absorbs jerks caused by wind gusts. 


‘The dryer structure, about 10’ long, is 
framed with two-by-fours and two-by- 
sixes, and enclosed with shiplap boards 
and '36-pound black roofing felt. Oak 
boards covered with hardboard make the 
floor. Four storm windows of single- 
strength glass enclose the south wall. The 
glass area is about 37 square feet. 

Loading and unloading of the dryer is 
through a doorway in the north wali. The 
door is hinged at the top, its weight thus 
helping to seal the edges when it is closed 
against the sloping wall. In the west wall 
is a small door through which Johnson 
can enter to check on drying conditions. 
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The entire dryer is raised on concrete 
blocks at the corners to let air circulate 
in and out. 

The dryer holds about 400 board feet 
of lumber 8’ long. The angle at which the 
boards are piled allows air to circulate 
downward. Each layer of boards is sepa- 
rated from the next by three strips 1” 
thick, one at each end of the pile and one 
in the middle. This is adequate for stiff 
lumber like cherry and oak, More limber 
woods such as basswood and aspen need 
more dividers to prevent warping while 
they dry—say 2' apart. Johnson dries his 
lumber rough sawn. 

A skilled technician, Johnson scientif- 
ically checks the rate at which lumber 
dries. This involves sample pieces care- 
fully weighed at the beginning of a run. 
‘Thereafter he periodically reweighs the 
samples, the loss in weight indicating how 
the moisture content is going down. 

For other than experimental work, how- 
ever, Johnson thinks an electric moisture 
meter is accurate enough to tell you when 
the lumber is dry. These can sometimes 
be rented from lumber dealers. For furni- 
ture, interior paneling, and the like, lum- 
ber should be dried to about eight-percent 
moisture content, give or take a couple of 
percentage points, in all but the most 
humid parts of the U.S. Along the Gulf 
Coast an 11-percent average is preferred. 

If your climate is milder than Wiscon- 
sin’s, a_solar dryer will season lumber 
faster. Many kinds of wood, moreover, 
dry faster than oak and cherry. Since 
there is little or no danger of overdrying 
in a solar-heated kiln, you can leave the 
lumber in as long as you wish after the 
expected drying period has elapsed. Dis- 
connect the windmill wheel or fan. 

Johnson has found his dryer a paying 
proposition. He buys logs for 10 cents a 
board foot of lumber yielded by the saw 
and sells the seasoned rough lumber for 
three times that or more—a price that’s 
still cheap. an 


Where to Find 
Lumber Bargains 
of ianch 2 thing possible—in these days 
higher and higher prices? Yes, indeed. 
You yuy green lumber at rural sawmills. 
An article in the March issue of POPULAR 
ScteNce will tell you how to select it— 
and use it. 


ATTENTION! YOUNG MEN 


WE OFFER YOU IMMEDIATE TRAINING IN 


ION 


‘What you are looking at are the wonder tools of a new 
‘age, mechanical monsters that are changing the face of 
the world we live in, The BULL DOZER... the 
LOADER . . . the GRADER . . . the EARTH-MOVER 
—these have made possible today’s complex civilization. 
But as mighty as they are these giants are lifeless without 
the men to operate them. Only under the guidance of a 
man’s hand can these machines throw bridges over wide 
rivers, create dams to turn wasteland into lush fields, 
ribbon the broad face of our country with super- 
ways. Only because there are men at the controls are 
schools, factories, office buildings, hospitals reaching 
toward the sky. 

This is an industry which is spending billions of dollars 
—yet even as it builds it is unable to meet the demand. 
‘This is an industry which is charged with supplying 
facilities for the explosive increase in population—here 
and all over the world. This is an industry which offers 
bright futures to MEN! And these men must come from 
somewhere! 


Would you like to get t 
MENT OPERATION? Our home study — resident 
training program can be the first step. You need not 
interrupt your present schooling or job. And read this 
carefully: Your training will be completed on the same 
big, modern machines that are used on the job. 

But there is one thing that is vitally necessary: You 
must have a sincere interest in heavy equipment opera- 
tion, These anouncements are interesting men all over 
the country and thousands are writing in. Our represent- 
atives simply do not have time to visit those who are 
merely curious, They ask you for no obligation or 
commitment except this: You must have a serious 
interest. Whether or not you later decide to go ahead 
is strictly up to you. 

The man who will call on you will help you. He will 
explain to you the future of heavy equipment operation: 
You can make up your mind from what you learn from 
him whether heavy equipment training is for you. To 
‘many men—men like you—the Northwest representative 
was an enormously important visitor. He may be the 
same for you. 

The men in enviable heavy equipment careers took that 
first step .. .to get TRAINING. The next step is yours. 
Get information about age and other requirements which 
must be met to qualify for employment in this giant 
industry. Fill in the card facing this page and drop it 
in the mail. No stamp is needed . . . we pay the postage. 
Then the next move will be ours. Good luck to you. 
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up truck makes one-man 
ing a cinch. You just 
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Wagon-wheel picnic tables are 
made by blacksmith “Buck” 
Burkhardt of Hecker, Ill. He cuts 
off the top of each wheel at table 
height and welds on an angle to 
which the fir or redwood planks 
can be bolted. Strap-iron runners 
and bases are welded to the bot- 
tom of the rim, with seat brack- 
ets attached at each side. Any 
pair of flat-rim wheels will do. If 
the spokes are metal, as in the 
photo, weld the cut ones to the 
top angle; if wood, secure them 
as shown’ in the sketch. A sal- 
vageable axle is left intact or hol- 
low pipe is substituted —Grover 
Brinkman, Okawville, Ill. 


; 
: 
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You can improvise a turnbuckle for 

e emergency use—and you needn’t own a 
EvE-BOLT AND NUT set of left-hand taps. Two methods are 
: shown in cross section. The secret of both 
is the difference in rate of take-up be- 
tween coarse- and fine-threaded bolts. 
When either tumbuckle is turned clock- 
wise, it moves ahead on both bolts. But 
the difference in the threads causes the 
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Man Who Can Weld 


for shut, seating the bolt projecting from one 
one lip into the slot of the other. The nut 
the wrench draws the band snug.—D. A. 
the Lathrop, Saguaro Nat'l Monument, Ariz. 


A straight-stroke axe is 
handy for chopping roots 
in close quarters—as under 
bushes or low branches— 
where swinging a regular 
axe can be hazardous. It’s 
fine, too, for digging up 
stumps and dislodging 
rocks, The trick: Weld an 
old axe head onto a length 
of iron pipe. Use the long- 
est piece and largest diam- 
eter consistent with easy 
handling; the heavier the 
tool the deeper the blade 
will bite. For a handgrip, 
screw on a pipe TV. Lee 
Oertle, Glendora, Calif. 


system to gain a little more than it loses. 
It won't take up as fast as a conventional 
turnbuckle, but you can speed the ac- 
tion by using a larger-diameter coarse- 
threaded bolt. This system can be valu- 
able for precision control: It permits 
micro adjustments not possible with con- 
ventional turnbuckles.—William B. Ras- 
mussen, Prosser, Wash. 


Short Cuts 


and Tips 


Travel Tip for 
Wrinkle-Free Ties 


To Pack neckties flat in 
the bottom of a suitcase, 
weave them through a mag- 
azine, as at right. Lay them 
on one page and fold them 
back and forth three or 
four times, leaving a few 
pages between layers— 
Steven R. Scadding, Toronto. 


Magnetic Catch 
Replaces Door Stop 


‘Tire of fidgeting with 
hooks or wedge-type door 
stops to keep inside doors 
open? An inexpensive mag- 
netic cupboard catch will 
hold against drafts, yet re- 
lease at a tug. 

Since such catches are 
designed for undershelf 
mounting, you'll need a wood block or 
angle bracket to attach one to the wall 
or trim. Mount it above head height. If 
the door doesn’t swing back parallel to 
the wall, bend the bracket or bevel the 


The Case of 
the Gearless 
Reduction Drive 


GOTPYHAT company engineer is passing 
through here tomorrow and wants 

to see my invention!” groaned Elmer, 

folding the telegram he'd just read. 

“Isn't that good?” asked Frank. 

“No, he’s early—and tomorrow's Sun- 
day. This shaft, turning at 120 r.p.m. 
must drive the other one, without slip, 
at 60—and in the same direction. That 
takes an idler gear. I can’t get three 
gears of the right size and ratio on a 
Saturday night.” 

“No, but you can make a gearless 2:1 
reduction to fit your shaft spacing, and 
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block so the magnet faces the door 
squarely. If the catch doesn’t hold se- 
curely, the plate is striking only one 
pole of the magnet; readjust the angle.— 
Harry Walton, White Plains, N.Y. 


+» WHAT'S YOUR MECHANICAL IQ? +++seeeeee 


SHAFT TURNING 


Pan is ove 
DP) J seaiisssie 


both shafts will turn the same way. 
You'll need some bar and angle stock, a 
faceplate, and two ball bearings.” 

“Those I’ve got. Show me.” 

Under Frank’s guidance, Elmer had 
the shafts coupled and the invention 
working before the church bells sounded. 

How did he do it? 

Answer on page 198 


HOME SHOP 


By Sheldon M. Gallager 


For fine finishing: a brand-new sander from Weller. Those 
who have a fondness for the famous little hand-held Weller 
sander introduced in 1955 are in for good news: There's a pow- 
erful new model. Outwardly, it’s slightly bigger, smartly styled, 
and, for the first time, sports a handle on top. 

But the big difference is under the hood. Power comes from 
the same high-speed reciprocating vibrator with the same whop- 
ping 14,400 strokes a minute. The coil has been beefed up, 


however, to draw 4.8 amps—almost double the orginal 2.9. The 
drive has been revamped, too. In the original Weller Model 
700, the moving armature was linked directly to the sanding 
plate. In the new Model 77, a lever drives the plate, lengthen- 
ing the sanding stroke from'3/32” to 5/32”. Sanding: plate area 
has also been upped a bit to 26 sq. in, from 25, 
vibrating vane cools the coil like Thar fan si 
tary motion for a regular fan blade. (The earlier model didn't 
have a fan.) Add them all up and you have tremendous new 
sanding power. 

At the same time, the new Weller gives you the same super- 
smooth finish that has made its predecessor a favorite of many 
professional and home wood finishers for years. Its secret is the 
short, straight, back-and-forth stroke. This lets you sand with 
the grain without scarring the wood. Price: $19.95 (against 
$13.48 for the old model). The new model will be available at 
hardware stores or from Weller Electric Corp., 601 Stone’s 
Crossing Rd., Easton, Pa. 
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Home shop news report continued 


How the sanders compare. To test cutting speed, each tool was 
timed to see how long it took to sand out a 1/16"-deep saw kerf 
in identical 4”-by-5” blocks of pine and maple. The small block 
was chosen deliberately to force each sander to remove an equal 
amount, not just dig a narrow depression in a large board. An 
orbital sander and a disk sander, though not true finishing tools, 
were included for comparison. All used No. 1/0 (80) open-coat 
aluminum oxide paper. The score: 


In Pine In Marie 

Orig. Weller 8 min., 18 sec, 2 

New Weller 3 min., 10 sec. 

Orbital 2 min., 28 sec. 8 min., 10 sec, 

5” disk 58 sec. 2 min., 15 sec. 
Here's the big surprise. In softwood, the orbital outcuts both 
Wellers, But in hardwood, the new Weller actually outcuts the 
orbital. This is important, since most fine finishing is done on 


hardwood. Note also that the new Weller far outcuts the old 
on both hardwood and softwood. 


How tough is it really? Finishing sanders aren't supposed to be any 
great shakes on difficult jobs removing paint or smoothin; 
end grain. To check the tools ou ch was required to remove 
age-hardened enamel from identical 4”-by-5” blocks, and to 
smooth rough-sawed ends on one-by-four . No. 3/0 (120) 
was used here to simulate actual practice, since you wouldn't 
course-sand a fine old antique. The results: 


REMOVING SmMoorHinc. 

Paine Exp Grain 
Orig, Weller 3 min. 40 sec. 
New Weller 58 sec. 18 sec, 
Orbital 62 sec. 15 sec. 


You can see that the orbital is 
new Weller a bit faster on pal removal. Both are fine tools, 
depending on your needs. The Wellers have one advantage: Un- 
like the orbital, they can sand right up to walls and into cor- 
ners because their short stroke is not hampered by obstructions. 
With 3/0 paper, the new model removed paint from a 5”-square 
corner area in 2 minutes, the older model in 2%. 


bit faster on end pain, the 


Tests were also made on plywood edges—another tough job. 
After one minute with 6/0 (220) paper, both samples were smooth. 
But the Weller’s proved finer and more polished than the or- 
bital’s. The orbital, however, has an advantage here: Its two- 
way cutting action Jevels all Plies equally, The Weller’s ht- 
line action tends to leave the hard end-grain plies a bit higher 
than the soft with-grain ones. 


Tips on using the new tool. While with-grain sanding is smoothest 
for fine finishing, you'll go faster across the grain for rough stock 
removal, The 3 minutes, 10 seconds clocked for the grooved- 
block test jumped to 4's minutes when tried with the grain. 
Another interesting discovery: While open-coat papers are rec- 
ommended for less clogging, the Weller’s rapid action shakes 
loose sanding dust so well that you can use closed-coat papers 

[Continued am puge 232] 
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Self-Cleaning Toolbox 

Insreap of solid wood, I used a dou- 
ble layer of metal stucco lath for the bot- 
tom of my toolbox. I stapled it on and 
reinforced it with one-by-two cross slats. 
Sawdust and wood chips fall through. 
—Uosis Juodvalkis, Indiana Harbor, Ind. 


Short Cuts 
and Tips 


Replacing Paint-Can Lids 

Surest way to reseal the disk-type 
lid of a paint can: Snug it on first, then 
slip the can sideways into your vise for 
a quick turn that seats the lid firmly 
and evenly, with no air leaks to cause 
skin-over.—Jackson Hand, Westport, Conn, 


Easel for Decorating Balloons 
A BALLOoN must be inflated while you 
paint or ink on decorations or lettering. 
But it's hard to keep it still. A simple 
holder can be made from a cardboard box 
a little larger than the balloon. Cut a 
window in one side (the shape deter- 
mined by. that of the balloon) to let a 
section of the balloon protrude. Place 
wadded paper in back to hold the balloon 
forward.—W. C. Wilhite, Carlinville, Ill. 


Pulling Nails from Molding 
Everysopy says that to salvage a piece 
of molding or trim you've removed, you 
should pull brads out the back so you 
won't mar the finish side. But nobody 
tells you how. I've found that the best 
method is to fit the claw of a hammer or 
wrenching bar around a nail, grip the 
nail with cutting pliers, and pry. Nail- 
heads will pull through 34” hardwood.— 
Richard Maine, No. Stonington, Conn. 
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Hints from the Model Garage 


For chassis lubrication, a pen flashlight 
securely taped to the barrel of a grease 
gun is handier than an extension trouble 
light. Just locate each grease fitting 
with the concentrated beam of light and 
you're automatically on the target. 


Pus 
LAMP Base 
1H 
CHRISTMAS. 
TREE 
REFLECTOR 


Stop lights glow brighter with the help 
of Christmas-tree reflectors. Slip the base 
of the bulb through the reflector and 
mount it in the light socket. The re- 
flector may have to be trimmed to fit 
inside some of the smaller tail lenses. 
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Storing snow chains in a car trunk soon 
turns them into a jumble of intertwined 
links. Mounting them on your tires can 
be made much easier if you identify the 
connecting links by painting them red or 
some other bright color. 


An auto clothes hanger that stretches 
the width of your car can be made with 
a few feet of dog or sash chain. Secure 
it to clothes hooks above the rear win- 
dows with wire loops. Coat-hanger hooks 
slip into the links so clothes can’t slide. 


CONTINUED 


The more savvy you have about cars the more you'll 


appreciate how we built this one Nononsense here. Just refreshingly 
honest simplicity —like this: 

@ The unique unitized body-frame is designed for long life and low maintenance. Major 
front-end components, including fenders, are of bolt-on design for easy replacement. 

© The engines (choice of a 4 or a 6 in most models) are short-stroke, large-bore design. The 
90-hp 4 has five main bearings for long-lived smoothness. The 120-hp 6 has seven, 

© The sturdy, easy-riding Mono-Plate rear springs were made possible by breakthroughs in 
metallurgy and manufacturing. They eliminate the friction and squeaks of multi-leaf springs. 
© From the 25.5-cu.-ft. trunk right on, space is used to your advantage. The Chevy II 
wheelbase is 110’; its overall length, 183” (187.4” in wagons); its weight, about 2,500 pounds. 
‘There are eleven models, including a convertible, sedans, a coupe and wagons. Without un- 
necessary frills or floss, they are practical, durable and (don’t you agree?) nice to look at. 
More facts? See your dealer. . . . Chevrolet Division of General Motors, Detroit 2, Mich. 


new Chevy IT eur 


More Hints from 
the Model Garage 


When setting distributor points, check 
gep on all cam high spots. To test for 
worn distributor cam, time engine, shut 
it off, reconnect timing light to last cyl- 
inder. Timing mark should align with 
pointer, as it did on Number 1 plug. 


An invisible crack in a rear-axle shaft 
can be detected without fancy equip- 
ment. Clean the shaft with solvent, 
wipe dry, and hang it up with wire. 
Then tap with a hammer to expel solvent 
and oil—and pinpoint the crack. 
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This deck-top spare-tire holder is ideal 


when every bit of trunk space is needed 
for vacation luggage. Double web straps 
pass through wheel slits, securing the 
wheel. Plywood backi 

big suction cups so fi 


The grease cup provided on some cars 
to lubricate the distributor shaft must 
be turned periodically. Though easy to 
reach, the cup is hard to see. By filing a 
flat spot on it, you can feel each com- 
plete turn and insure proper lubrication. 


Does your car sway dangerously around curves? Does it “bottom” on the 
frame when you hit a bump or rut? Does “tail drag” cause your rear 
bumper or tailpipe to scrape on driveways? Your car needs Super Load- 
Leveler® stabilizing units to compensate for the added weight of passengers 
and luggage, to keep your car riding its level best under all road and load 
conditions, And, in keeping your car level, they hold your headlight beams 
on the road, out of the eyes of oncoming motorists. Have a set of Super 
Load-Levelers installed today wherever you have your car serviced. 
Monroe's 60-day free ride plan guarantees you complete satisfaction. 


& 
LOOK FOR THE YELLOW AND BLUE SAFETY BARREL WITH THE SHOCKS ON TOP! 3 


RTI MONRO Av TO equiemen company » wonnoe. MicWEAN « 1 Cnade, mnnot scat LTD Teun Ontae 
{In Mexico, MEx-PAR, Box 28154, Mexico City+World's Largest Maker of Ride Control Products, Including MOMRD-MATIC® Shock Absorbers, 


Gus Loses a 
Customer 


By Martin Bunn 


¢¢J\MERGENCY? Sure it’s an emer- 
gency. I got 15 machines to serv- 
ice,” crackled an agitated voice 
on the phone. 
“Okay. Where do I go?” asked Gus. 
“Tm leaving Humbert’s now. I'm 
parked on a hill so I can roll down to 
start. Meet me at National Drugs—and 
be sure to bring that new Bendix drive.” 
Slightly mystified, Gus drove the 
Model Garage service truck to the drug- 
company parking lot. A hard-used se- 
dan with the legend “Vend-a-Cup” on its 
battered sides was there—locked. He 
sounded his horn. A white-jacketed fig- 
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ure ran out of the nearest building. 

He was a slight man with a snub nose 
that gave him the appearance of a har- 
ried small boy. A grin split his freckled 
face as he dropped two enormous ham- 
pers to shake hands. 

“Name's Jim Melchin. I run a string 
of coffee, candy, and sandwich machines.” 

“So that’s it. I wondered what you 
meant by having 15 to service.” 

“Gotta be dependable. Slack off, and 
you lose your machine locations to the 
syndicate.” 

Having loaded sandwiches from the 
car into one hamper, Melchin thrust a 


bunch of keys at Gus. “Try the starter. 
Then put in that new Bendix. I’ve got 
to be on my way when I've serviced 
these machines.” 

Gus found that the starter whirred 
energetically but did not engage the en- 
gine. He proceeded to remove the start- 
er, which on this car could be done 
from above. 

‘The drive wasn’t gummed or jammed; 
its pinion ran freely up the shaft thread. 
The helical spring was intact, The pin- 
ion teeth were a bit chipped, but not 
enough to prevent meshing. More likely, 
Gus thought, a few flywheel teeth were 


“It's too hot to 
touch,” Gus said. 


“TIL pull the wheel; 
it may cool faster.” 


missing. But his fingers in the starter 
opening felt teeth in position to mesh 
with the pinion. 

“Be down in eight minutes!” Mel- 
chin’s high, urgent voice came from an 
upper window. Gus nodded, gave up any 
idea of checking further. 

Knocking out the retaining pin, he re- 
moved the drive and installed a new one. 
With the starter back in place, the en- 
gine promptly cranked and fired. 

“Quick work!” Melchin opened a clink- 
ing leather bag. “Hope you don’t mind 
being paid in silver. That's the kind of 
money I take in.” 
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Gus wrote a receipt for a modest 
charge and received a fistful of coins. 
Melchin got behind the wheel. 

“T'd like to check the flywheel gear,” 
said Gus. “If it’s damaged, the same 
thing could happen again.” 

“Might. This is the second new Ben- 
dix drive I've had. But I can’t spare the 
bus now—not with the syndicate after 
my locations.” 


BOUT two weeks later State Police 
Trooper Jerry Corcoran stopped at 
the Model Garage for a generator check. 


“We made very good time all the way dow 


“Caught the syndicate yet, Jerry?” 
asked Gus banteringly. 

“Syndicate? How did you know?” 

Gus’s grin faded. “It’s a gag, Jerry. 
He explained about Melchin’s vending 
route. Jerry laughed. 

“That's competition. No law against it 
yet, and I don’t know of any syndicate 
in that business. No, it’s the old numbers 
racket we're after.” 

“Thought that was big-city stuff.” 

“It’s moved out. A few employees in 
big offices and plants here sell the slips 
on the side. But we haven’t spotted the 
collectors who work for the ring, picking 
up bets and cash. 

“This morning we got a tip from a man 
at a boat yard. He says the collector 
drives a Mere station wagon. Yesterday 
he skidded into a sand hole back of the 
yard, spun his right wheel trying to get 
out, then suddenly quit and walked away. 
An hour later a wrecker came and hauled 
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the car off. But nobody knows where. 

“That's all we can get out of our in- 
former. He clammed up. We'll stake out 
the place, of course.” 

“If the car was damag said Gus, 
“they may be using another one. Enough 
sand in the brake drum could lock the 
wheel. Keep trying to pull out, with the 
other wheel on firm ground, and you can 
break an axle.” 

Corcoran nodded. “Worth chepking: ga- 
rages for a job on a Mere axle? 

Gus shook his head. “Axles break 
so seldom nowadays they aren’t often 

stocked. The car may be 
under wraps waiting for a 
new one from Detroit.” 


I pte that day Melchin’s 
dusty sedan pulled in. 
The little man looked mo- 
rose. 

“More starting trouble?” 
asked Gus. 

Melchin nodded, “Same 
‘one, You may as well check 
the flywheel gear. Lost so 
many locations to the syn- 
dicate that I can do my 
route in half a day.” 

He sat down, munching 
one of his chocolate bars, 
while Gus pulled off the 
starter. Its pinion teeth 
were covered with chips, 
but not, Gus saw, from the teeth them- 
selves. He put the car on a lift, took 
down the flywheel housing, and called 
Melchin to look. 

“There's your trouble—a soft ring 
gear. See how all the teeth are chewed 
down at this end? Each time you put 
on a new Bendix, its unworn teeth, a 
shade longer than the old ones, would 
catch what was left of these, until it 
again wore them out of mesh.” 

“Aren’t flywheel teeth hardened?” 

“Supposed to be. Guess somebody 
goofed and a batch came through soft. 
We'll put a hard-toothed flywheel on.” 


TAN HICKS, Gus’s assistant, was 

doing just that when a big station 
wagon, trailing the odor of hot steel and 
burned brake lining, screeched into the 
shop. As Gus walked over, a hatless 
young man with glossy hair and a 
leather coat leaped out. 


CONTINUED 


THE BIG DIFFERENCE IN ’62 


ADVANCED = TMRUST 


WHAT IT IS: A completely new concept 
in ee) mounting and front-end suspen- 
sion design. Advanced Thrust positions the 
mighty Wildcat V-8 and Turbine Drive 
forward over the front wheels. Placing 
more weight over these wheels enables 
them to resist being turned from their 
course by side winds. It takes advantage 
of the principle that the center of wind 
pressure against a moving car is toward 
the front end . . . and that more weight 
ahead of this center of wind pressure im- 
proves directional stability. 

WHAT IT DOES: To begin with, Ad- 
vanced Thrust es your Buick track 
truer and straighter. But it also has other 
effects you'll appreciate. Snappier wheel 


response and return. Less road shock up 
the steering column. Flatter cornering be- 
cause the front-end frame has been made 
wider. And, with the engine moved for- 
ward, the front floor's gone nearly flat. 

WHY YOU’LL LOVE IT: Ad 
Thrust makes your driving safer, 
more relaxed. Your Buick stays right on 
course—even in gustiest crosswinds. Going 
is surer on ice, snow, wet roads, And with 
the new flatter floor, middle passengers 
have more room for legs. knees and feet. 
Feel the big difference in the ars— 
drive the Advanced Thrust 62 Buick. Now 
at your Buick dealer's. Buick Motor Di 


“Gus Wilson? I’ve heard you're pretty 
good. Let’s see how fast you can fix that 
draggin’ brake.” 

The car was a ’59 Mere, its load hid- 
den under canvas. The heat from the 
right-rear brake drum was so intense it 
could be felt feet away. 

“It’s too hot to touch,” Gus said. “Tl 
pull the wheel; it may cool faster.” 

Gus removed the wheel, noticing that 
the axle nut showed shiny rounding 
spots, as if turned with a slightly too 
large’ wrench. 

The drum was still warm when Gus 
took it off. Marks on the brake-shoe 
anchor bolts suggested recent removal. 
Both drum and lining were ruined. 

The driver looked at them and swore. 
“Okay, get with it. Put in new ones.” 

Gus mounted a new drum on the hub. 
With relined shoes in place, he flexed 
the return springs which, hooked across 
the two shoes, pull them away from the 
drum surface when brakes are released. 
As if accidentally, he dropped a spring 
on the concrete floor. Then he put both 
in and finished the job. 

With the car on the jack, he put it 
in gear, spun the wheel, braked it to a 
stop a few times, checked to see that it 
still turned freely. 

“What's the tab?” asked the man. 

Gus told him. “Give it a road test, to 
see if it still drags.” 

“If it does,” said the driver, handing 
Gus the cash, “I'll be back.” 

The moment the car roared out, Gus 
headed for the phone. 


ee PICKED him up a_ block 
away,” Corcoran told Gus an 
hour later. “He was headed back here 
—with a smoking wheel.” 
“I thought he would be,” said Gus. 
“In the car,” said the trooper, “we 


found policy slips, sandwiches, coffee 
supplies, candy—and this.” 

He showed Gus a sign of the kind 
that can be hung on a car window. 

“Vending, Inc. That syndicate was in 
the coffee-and-sandwich business. No 
wonder your friend was frozen out. 
Servicing the machines daily made a 
good cover for collecting. The fellow we 
caught was switched to another route 
today. That’s why our stake-out failed. 
But he's talking. Now that we know how 
to spot the collectors, they’ll lead us to 
the big fish.” 

; “So a snapped axle was their Water- 
100.” 

Jerry nodded. “This chap did snap 
an axle in that sand hole. The ring’s 
mechanic got a used one and put it in. 
But when the brake dragged, he was too 
far from home base, so he came to you. 
Says he watched you do all the right 
things—even check it on a jack—and 
can’t figure why it still grabbed. What 
gimmicked it?” 

“The return springs,” said Gus. 
“Running hot in the sand took the tem- 
per out of them. I dropped one and it 
sounded like a lead nickel. Their man 
replaced the shoes but not the springs. 
So I left ’em in, too.” 

“But it didn’t drag on the jack.” 

Gus laughed. “You can stop a free- 
turning wheel just by touching the 
brake. But after he hit them hard 
enough to stop the car a couple of 
times, the springs stretched so much 
they couldn’t pull the shoes clear of the 

frum.” 


“T get it,” said Corcoran. “Well, we're 
sure grateful, and that’s official. Only 
one thing I’m sorry about.” 

“What's that, Jerry?” 

“You've lost a customer, Gus—for 
something like five years.” a 
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What is this? 


Can you tell what's in 
the picture at left? Check 
your answer below 
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New... and best for you... 


ROTUNDA === 
UNDA eee 
PARTS! 


++-Mmade better to fit right and last longer! 


Now, as near as your closest Ford Dealer 
or selected service outlet, you can get 
quality Rotunda Parts. Rotunda Parts 


are made to the same exacting specifica- Rotu 
tions set for FoMoCo Genuine Parts... relies 
to fit right, last longer and keep mainte- Dypass kage ‘or more uniform ride 


cont 


nance at a minimum. Ask for Rotunda 
Oil Filters, Shock Absorbers, Fan Belts 
and other parts by name, to be sure. You'll 
find Rotunda Parts ideal for universal use 
on cars and trucks. 


GENUINE PARTS 


NOW... TWO TOP QUALITY LINES OF PARTS AVAILABLE THROUGH FORD DEALERS AND SELECTED SERVICE OUTLETS 


pnovucts or Gime) Motor COMPANY 
197 


Short Cuts 


and Tips 


am CUT HERE 
REFILL FOR f 
BALL-OINT 
PEN 


A Simple Emergency Compass 


Can’r find a compass when you need 
it most? I improvised one in a jiffy by 
snipping the ball-point tip off a cheap 
pen cartridge and forcing it onto one of 
the points of a pair of dividers. Circles 
show up so well that I continued to use 
my emergency compass after I found my 
other one.—Gury Young, Auburn, N.Y. 


Distance Gauge for Garage 
Space is critical when fitting today’s 
longer cars in standard garages. To avoid 
butting the wall, I built this gauge to tell 
me about that final foot. The car bumper 
presses a long lever that lifts a pointer 
up a graduated dial to show me how 
many inches my car is from the back 
wall.—P. Muller, Armida, So. Africa, 


Answer to the Case of the 
Gearless Reduction Drive (See page 184) 


MOOTH-FILED pieces of angle iron 

were riveted to a faceplate to form 
four slots at right angles and wide enough 
for the outer bearing races to roll in. On a 
bar fastened to the drive shaft, the bear- 
ings were mounted twice the shaft spac- 
ing apart. Instead of overlapping, the 
shafts were cut short to let slots and 
bearings work face to face. 

As the rollers swing around clockwise 
(first sketch), the lower one moves into 


DRIVING BAR 


ROLLER FACEPLATE 
(BALL BEARING) 
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the left-hand slot and the top one swings 
the upper slot to the right (next sketch). 

When roller 1 (black) is at the center 
and roller 2 (white) at the top (third 
sketch), the drive shaft has made half 
a revolution, but the driven shaft only 
a quarter one. In the last sketch, the 
faceplate has revolved only halfway. 
Thus two rollers and four slots give a 
2:1 reduction but—unlike gears—don't re- 
verse rotation. 


Fast...will last! 


We'd like to have a nickel for every time 
our competitors tell a motor prospect that 
“a Mere’s great for racing... but it won’t 
hold up.” 


When you stop to think about it, this is the 
nuttiest thing anyone could say. If a Mere’s 
great for racing, it’s got to hold up. 


Mercurys do win more outboard races than 
any other motor. But, what kind of races 
do they win? Races that prove endurance. 


Races like the Mississippi Marathon—1068 
miles at full throttle. Just as stock cars 
are proved on the race tracks, so are Mercs 
proved in the grueling marathons. But, this 
is just a normal day’s work for a Mercury 
at our test center at Lake X, Florida. 


In fact, back in 1957 two standard produc- 


tion 60 hp Mercs set the world’s outboard 
endurance record . . . 50,000 continuous miles 
in 68 days (and nights). And, the new Mercs 
are even better today. The slide-rule boys 
will tell you this is equal to 30 years of 
average boating! 

We're proud of our racing record. It proves 
the guts of our engine. . . and our engineer- 
ing. It proves a Mere can take more punish- 
ment with less maintenance. 

It proves a Mere gives you more RUN for 
your money! 


MERCURY 


100, 85, 70, 50, 45, 25, 9.8, and 6 
horsepower outboards 
© 1962, Kiekhoefer Corporation, Fond du Loc, Wis, 


Short Cuts 


Screens for the 
Garage Door, Too 

Since our house has no 
porch or patio, we use our 
attached garage for summer 
activities. Insects swarmed 
through the opening when 
the door was raised until I 
replaced the solid panel 
with a framed screen built 
to the same dimensions and 
attached to the swing-up 
hardware. During the win- 
ter, it stores neatly against 
the wall.—Leland K. Roberts, 
Lewisville, Ind. 


>>> WueEN cutting sheet metal, lubricate 
the blades of your tin snips by first 
rubbing the stub of a candle along the 
layout line. The wax path makes cutting 
much easier, particularly around sharp 
curves.—Jim Purves, Peru, Ind. 


SS 


Try a Double Try Square 


Suir a second head on the blade of a 
combination square, and you can check 
three sides (two corners) of a piece at 
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>>> Winpinc a bedside clock at odd hours 
is hard on it. Fold a piece of adhesive 
tape over the alarm key to distinguish it 
from the one that winds the works, and 
you won't twist the wrong one—even in the 
dark.—Mrs. M. Strobel, Union City, N. d. 


once. To test a larger piece for square- 
ness in a similar way, attach a 12” com- 
bination square to a carpenter's framing 
square with a clip sliding on an opened 
eyebolt.—Robert Micals, Freehold, N. J. 


YOU'RE ALWAYS READY T0 DO A BETTER JOB 


With a Weldwood Fix 
and Finishes shelf 
in your workshop 


Super-tough floor finish. New Weldwood Deep 
Finish Firzite® penetrates the wood fibers producing 
a low-luster finish with outstanding resistance to 
wear, moisture, and stains. 


Hide scratches with crayon-like Weldwood Putty 
Stiks®. You can fill nail holes and other wood 
blemishes after the wood has been finished and waxed! 
Assorted colors to match almost any finish. 


For a bond that holds! Weldwood Plastic Resin 
Glue makes joints even stronger than the wood itself, 
Mixes instantly, is water-resistant, Bonds leather, 
hardboard, plastics, too. 


Smart idea! Set aside a shelf in your workshop 
for the Weldwood® glues and ‘finishes you'll 
need in the coming months. You'll save time and 
trouble—and do a better job, too—because 
you'll always have the right materials on hand 
When you need them. Suggestions: Weldwood 
Plastic Resin and Presto-Set® Glues, new Deep 
Finish Firzite, Satinlac® self-sealing natural fin- 
ish, Weldwood Putty Stiks, and Flexible Wood- 
Trim® for edging plywood. At lumber yards, 
paint and hardware stores. 


FREE-8-PAGE BOOKLET! “Professional Gluing And Wood 
Finishing Guide.” For free copy, write: United States Ply- 
‘wood, Dept. PS 2-62, 55 W. 44th St, New York 36, N. Y- 


WELDWOOD 


Products of United States Plywood 
a 


Short Cuts 
and Tips 


Tre sketch shows the 
method one night-club own- 
er devised to release a load 
of inflated balloons caged 
in a net near the ceiling. 
As soon as the electric hot- 
plate began sending hot air 
up the duct, the balloons 
were carried out over the 
net and floated down into 
the restaurant.—W’. C. Wil- 
hite, Carlinville, Il. 


POTTED LINES INDICATE 
ORIGINAL EDGES 


tT (\\\\ tila! \VA 


FRONT OF PANEL || \ 
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Dressing Up Plywood Edges 

Usine plywood for cupboard doors or 
table tops? Give the exposed edges a 
more finished look by beveling them 
toward the back. This widens the plies 
so they sand smooth and take a better 
finish. Bevels are most effective on pan- 
els that are 4” and 34” thick.—Carlton 
Bucher, White Plains, N. 


Drain-Plug Furniture Feet 

Can’r find crutch 
tips to fit odd-size 
tubular legs? Use 
cup-type rubber 
sink-drain stoppers. 
They come in a 
lot of sizes. 

Just slice off the 
chain ring and knob 
with a sharp knife. 
—Frank A. Javor, 
North Bergen, NJ. 
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Matchbook Pencil Sharpener 

DrartsMen and photo retouchers must 
keep a sharp point on their pencils. Fine 
sandpaper does the trick, but an open 
sheet of it is messy on the drawing board. 
Instead, cut small squares and staple them 
into an empty matchbook cover; when a 
sheet fills up, tear it out and discard it. 
—Wayne Floyd, Fayetteville, Tenn. 
Holder for Party Place Cards 

TuHoucnH this 
month is the year’s 
shortest, it’s pep- 
pered with holidays. 
If you are giving a 
party, print place 
cards on stiff paper. 
Insert them in slits 
in the point of pa- 
per drinking cups.— 
William Eagan, Ma- 
ceo, Ky. 


PRUNING TO DO? PAINT-HARDENED BRUSHES? WINDOWS STICKING? 
Spray On New STANLEY PRUNING ‘Spray On New STANLEY BRUSH ‘Spray On New STANLEY SLIDE 
PAINT and WOOD PRESERVATIVE ‘SOFTENER and PROTECTOR LUBRICANT 


JUST SPRAY 
‘EM ON... 
Hundreds of uses 


GREASY MOTORS? NEW CAR? 


for home and shop! sola Ov Ken STANLEY Pot in Ms ey STANLEY 
DEOREASEN sed CLEANER etean aussie cacauen 


eS 


RUSTED SCREWS, NUTS, BOLTS? GLUE WON'T DO? RUSTY TOOLS... GUNS? 
Spray On Now STANLEY Spray On New STANLEY SPRAY Spray On New STANLEY ANTI- 
RUST PENETRATOR ADHESIVE, Sticks On... Peels Of ‘AUST OIL 


NEW STANLEY 
CHEMICAL TOOLS 


Each of these new Stanley Chemical Tools will 


++. US@ the workshop, garage, out. 
doors. and 

... the done! Quickly and conveniently. 
‘ONLY EACH at your hardware dealers. 


‘SEND FOR FREE SPRAY HANDLE—50¢ Value. 
any spray can to spray gun in 
eeps hands clean. Write, enclos- 
ing Offer” sticker or Number cut 
from of can label, to Stanley Tools, 
Division of The Stanley Works, 632 Elm Street, 
New Britain, Connecticut. 


THE TOOL BOX OF THE WORLD 
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10 Toughest Problems of Putting a Man on the Moon 
l ied from page 131} 


tested. A choice between a liquid or 
solid Nova, after flight tests of each, is 
expected within three years. 

For upper stages, high-energy liquid 
hydrogen has been a favored fuel—but 
now atomic energy looms as a dark 
horse. Recent Nevada tests encourage 
hope for a flyable A-engine for rockets 
as soon as 1965, and moon-trip plan- 
ners are eyeing its advantages. 

4, Choosing the target. Where the 
manned craft lands on the moon may 
spell the difference between triumph 
and disaster. Within lunar craters, rock 
dust hundreds of feet deep could swal- 
low up the space craft and its crew. 

‘The lunar “seas” or plains promise 
the safest places to touch down, a re- 
cent study suggests. They are believed 
to be covered by only a few inches of 
the all-pervading rock dust—not enough 
to hinder a landing or exploration. 

Surer information about the moon's 
surface will be needed, however, before 
even the landing gear of the Apollo 
craft can be designed. Getting it will be 
a task for unmanned moon vehicles, in 
preliminary flights. Besides surveying 
the lunar terrain for a good landing 
place, they will plant beacons at the site 
to serve as aids for manned landing. 

5. The lunar landing. As the moon's 
features suddenly loom large to the 
men in the capsule, they will face a 
hair-raising maneuver. Since the airless 
moon will support neither wings nor 
a’ chute, backward-firing rockets must 
check the craft’s 5,000-m.p.h. speed—so 
precisely that it settles gently to a safe 
landing on the lunar surface. 

Though often pictured in space fiction, 
this novel way of landing has never been 
tested. No vacuum tank on earth is big 
enough for the experiment. The only 
way it can be tried is on the moon itself. 
So crewless lunar craft must rehearse 
and perfect the soft-landing technique 
prior to a manned attempt. 

A manned moonship has often been 
pictured as landing vertically. But if it 
is drifting sideward, as it descends, it 
might topple and crash on touching the 
ground. So NASA is weighing this plan: 

Tail first, the craft may skim in to a 
horizontal landing. After retrorockets 
have braked its forward speed, reaction 
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jets along its bottom serve to cushion 
its descent to a landing on skids. 

6. The lunar takeoff. When the ex- 
plorers are ready to return, they will 
get their first break: Because of the 
moon’s weak gravity, takeoff is easy. 

Blasting off, the remanned capsule 
will retrace the path of its descent. Thus, 
if the landing was a horizontal one, the 
takeoff will be in similar style—the cap- 
sule leaving from the end of the landing 
craft, still lying on its side. 

A single rocket stage of modest power 
will suffice. The problem will be to assure 
its reliability; its failure would maroon 
the crew on ‘the moon. 

7. Re-entry. Like a hurtling meteor, 
the capsule will re-enter the earth’s 
atmosphere at 25,000 m.p.h. Can it shield 
its occupants from the searing heat of 
the air’s friction? Because of its greater 
speed, the task will be far more difficult 
than that of capsules for earth-orbiting 
and suborbital flights. 

‘The crew's lives will depend on how 
accurately the capsule can be guided 
into a favorable re-entry corridor above 
the earth’s rim. The margin of error can 
be only 20 miles above or below the ideal 
trajectory—a requirement that will tax 
the most expert space navigator. 

8. The homecoming. Though wingless, 
the Apollo capsule will be so shaped as 
to have some aerodynamic lift. Its crew 
will be expected to guide it, by con- 
trolling its attitude with jets, to a pre- 
selected landing place on earth. In case 
it should miss the spot, it must be able 
to come down safely either on land or 
water—no small order for designers. 

For the actual landing, says NASA, 
“parachutes or similar devices” will 
serve. One alternative could be a Ro- 
gallo wing—an unfurlable, kitelike airfoil 
of plastic fabric, promising in trials. 

9, Emergency! To all the perils noted 
so far must be added even eerier ones 
to be countered: 

Tiny meteors, puncturing a moon- 
ship's hull, would endanger _men and 
equipment. For protection, NASA ex- 
perts envision a “meteor bumper”—a 
false outer hull. 

Against dangerous radiation in space, 
weight limits allow only the lightest of 
shielding. That, plus high speed, may 
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Putting a Man on the Moon 
get the crew safely past the Van Allen 
belts of radioactivity above the earth— 
but cannot protect them from the dead- 
lier radiation of occasional solar flares. 
If one of these catches the crew moon- 
bound, they will have no choice but to 
turn tail and streak for home. By de- 
veloping a flare-predicting system, an ef- 
fort already begun, it may be possible 
to choose a safe period for the flight. 

What of the nightmare prospect that a 
breakdown could strand the crew some- 
where in the vastness of space? By that 
time, NASA hopes, the rendezvous tech- 
nique may be so advanced that a rescue 
ship could reach and save the men. 

10. Pioneering the way. An elaborate 
program of preliminary ventures—each in 
itself a major undertaking—must precede 
a manned lunar expedition. 

Crewless vehicles—Rangers, Explorers, 
Prospectors—will lead the way to the 
moon. Beginning this year, Ranger will 
drop instruments to a “hard” lunar land- 
ing. Explorer and cargo-size Prospector 
will pioneer “soft” landings. 

Meanwhile, the Apollo capsule will 
figure in two manned space missions: 

Orbited around the earth for two to 
eight weeks, the capsule will serve as a 
three-man space laboratory—and train- 
ing craft for spacemen. The launching 
rocket: the new Saturn, called the C-1, 
which has eight kerosene-oxygen booster 
engines, each of 188,000-pound thrust. 

Next Apollo-capsule mission will be a 
manned flight around the moon, without 
landing. Launching it may take a pro- 
jected rocket, the Saturn C-3—whose two 
Nova-type booster engines will give it 
double the thrust of Saturn C-1. 

Then will come the climax, the manned 
lunar-landing mission. 

So the wonder is not that putting a 
man on the moon will take so long—but 
that there is hope of doing it so soon. 

As recently as 1958, scientists saw the 


| earliest likely date as 2000 A.D. Then, 


last May, President Kennedy called for 
a manned lunar flight in this decade as 
a national goal—and Congress voted the 
first installment of the huge cost. 

And so, today, NASA administrator 
James E. Webb offers this new prediction 
of the actual date: 1967 or 1968. HM 

Next month: How robot vehicles will 
explore the surface of the moon. 
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Dreamboat for Everybody 

(Continued jrom page 70) 
We scrambled over the foredeck to the 
beach without even dampening our soles. 
Leaving the beach, I simply put it in 
reverse and we backed out into the 
channel—no tugging, lifting, or wading. 
T’ve had more trouble backing out of a 
parking place. 

Out in the Gulf there was a swell 
rolling in, intersected by a rather sharp 
cross chop—perfect weather for getting 
drenched in a fast open boat. With the 
blunt bow and shallow forefoot on this 
craft, I figured there'd be plenty of spray 
at speed, either directly taken or 
squished out forward and then run into. 
T also anticipated that there might be a 
problem of getting the bow to rise fast 
enough as it nosed into a swell—which 
would mean that she'd take water over 


the bow. 
So I headed out to sea, shoved the 


| throttle forward all the way, and pre- 


pared to get wet. But I didn’t. "The wind- 
shield didn’t even get sprinkled. All the 
spray that I could work up under those 
ions went out low, flat, and well to 


| the side. 


Even in rough water the boat handled 
like a nicely engineered sports car on a 
banked track. She took hard turns on an 
almost even keel, with little sideslip and 
no tendency to trip. The steering re- 
mained precise, with little correction 
needed to maintain course. 

Her top speed with two aboard was 
an indicated 34 m.p.h. As with any 
planing hull, the ride was harsh at high 
speed in rough water. But it wasn’t as 
thud-thud-thuddy as you might have ex- 
pected—partly, I discovered, because of 
the seats. A lot of engineering effort had 
evidently gone into them; they absorbed 
shocks well but didn’t toss you around. 

The story behind the hull design. You 
can sometimes solve a knotty problem 
by backing into it. This is what hap- 
pened aboard an executive plane flying 
back to Waukegan one night a couple 
of years ago. 

Clay Conover, Outboard Marine’s di- 
rector of marine engineering, and Harry 
Ewald, then chief engineer of the Boat 
Division, were discussing the day's dis- 
appointment with a naval architect and 
a boating consultant. They had just 
witnessed tests of their latest, most 


Dreamboat for Everybody 
promising hull design at OMC’s testing 
station in Naples. 

The three-point runabout with double- 
éntry bow had performed and handled 
beautifully, except for one unforgivable 
fault: It was a very wet boat when the 
going got rough. 

They had tried all the standard fixes 
for this nuisance, common with this gen- 
eral design. Nothing had worked out. 

Sitting around a table in the plane 
that night, someone suggested going 
back to the traditional single-entry bow. 

“Okay, but then how do you get the 
stability we need?” 

“Well, maybe we could add sponsons 
on either side of the bow—outriggers.” 
“Then you'd have too much drag.” 

“How about making the center bow 
shallow enough to clear the water when 
she’s planing? It wouldn’t add drag at 
speed, yet it would give lift when a 
wave rises under it. It should also throw 
water to the sides instead of squishing 
it out forward.” 

The notion sounded promising. The 
next day a new hull was under way— 
the turning point in a long development 
program during which more than 40 
different hulls were designed, built, 
tested—and rejected. 

Analysing the boom. The story of 
why these men were fretting over hull 
design is revealing. Back in 1959 Out- 
board Marine took a hard look at sales 
figures. The boating business was boom- 
ing, all right, but growth was leveling 
off. Over 80’ percent of sales were to 
customers who already owned boats. The 
proportion of new customers was de- 
clining each year. 

They started to look for answers. Sev- 
eral surveys later they had arrived at 
two main conclusions: 1) The boat busi- 
ness was running out of adventurous- 
minded customers who didn’t mind 
getting wet, putting up with assorted 
discomforts, learning special skills for 
handling conventional small boats, and 
spending considerable time or money for 
maintenance. Furthermore, they found 2) 
that many a potential customer was 
lost because his wife didn’t feel safe and 
comfortable while waterborne. 


The boating industry, in other words, | 


could take a lesson from Detroit. To 
open up a big, new market, a new ap- 
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Dreamboat for Everybody 
proach to boating design and manu- 
facture was needed. To keep the price 
attractive, the complete package—hull, 
power plant, and fittings—would have to 
be mass-produced on assembly lines just 
like cars. 

The decision. OMC decided to go into 
the business of manufacturing complete 
boats. They already had what they con- 
sidered an ideal power plant: an 80-hp., 
V-4 stern-drive unit, then almost ready 
for the market. But to hit their target, 
they set these goals: 

© A complete package with nothing 
left for the customer to buy except gas 
and oil. 

@ The comfort, convenience, ease of 
operation, and feeling of security of a 
family automobile. 

Freedom from ordinary boating 
maintenance. 

‘© Prices comparable to those of a mid- 
dle-priced automobile. 

A study of the costs of boatmaking 
turned up one surprising fact: The big- 
gest slice of the cost of a finished boat 
(about 80 percent) was for raw materials 
—not, as commonly thought, for labor 
and overhead, Even with mass-produc- 
tion economies, it became apparent that 
they couldn't give the customer all the 
goodies they wanted to—at a competitive 
price—unless they found a way to squeeze 
material costs. 

Aluminum and glass-reinforced plastic 
were top contenders for material choice. 
But the suppliers of neither could get 
the price down to where OMC thought 
it had to be. OMC decided to produce 
their own glass cloth. (Aluminum was 
too tough.) That cut cost of materials 
in half. 

The hull. The production hull is made 
up of three laminations—glass cloth, 
glass mat, and an outer “gel” coat of 
resin plastic-molded in one piece in a 
heated female mold. Two-thirds of the 
final weight is resin; the rest, glass. 

The void between the bottom and the 
glassed ¥4-inch-plywood cockpit deck is 
filled with 22 cubic feet of self-foaming, 
rigid cellular polyurethane flotation ma- 
terial. (One test hull has been floating 
for a year with a dozen one-inch holes 
drilled through her bottom; she hasn’t 
sogged up yet.) 

‘The upper deck is molded in one 
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piece of the same construction as the 
hull. The color and a nonskid surface are 
molded into it. The foredeck is rein- 
forced forward of the cowling with 34- 
inch plywood. 

Hull depth is 2’414”, length 17/214”, 
beam 7/4”, free (loaded) 1'6”, 
draft (loaded) 1'0”, loaded weight (no 
passengers) 1,664 pounds. 

The engine and drive. The new OMC 
480 stern-drive unit combines most of 
the best features, company engineers 
argue, of an inboard and an outboard. 
The light V-4 engine is almost entirely 
die-cast aluminum. Cylinder liners, bush- 
ings, and other inserts are cast-in. It 
develops over 80 hp. with a displace- 
ment of 90 cu. in.—a specific output of 
9 hp. per cu. in. 

The lubrication system is unusual for 
two-cycle engines. Instead of mixing oil 
with the gas, the oil supply is in a sep- 
arate tank. A metering pump delivers a 
squirt of oil to each cylinder once every 
20 revolutions of the crankshaft. Oil is 
injected directly into the cylinder just 
below the valve ports. 

There is double protection against 
operating the engine without oil. Two 
float-operated switches in the oil-supply 
tank are the first line of defense. When 
enough oil is left in the tank for an 
hour’s operation, one switch lights a 
warning light on the dash. If a dumb 
and happy driver ignores this and the oil 
supply is exhausted, the other switch 
wakes him up: It shorts out the igni 
Backstopping this protection is a pres- 
sure-operated switch on the oil pump 
that also shorts the ignition if the oil 
pressure drops. 

This separate-oil system is envisioned 
as having three big virtues: 1) con- 
venience on refueling; 2) much longer 
spark-plug life than two-cycle engines 
have so far shown; and 3) drastically 
reduced periodic engine maintenance. 

The electrical system. Another feature 
is an alternator built into the engine fly- 
wheel to supply the boat’s electrical 
system. The wound stator is inside the 
flywheel housing and requires no brushes. 
The permanent-magnet rotor is brazed 
to the flywheel. The alternator supplies 
5 amps at idling speed and 20 amps at 
2,000 r.p.m. A transistor regulator con- 
trols voltage over the operating-speed 


‘CONTINUED 


Liberty Homes 
Announces EXIBILE 


With FLEXIBILD, Liberty can manufacture a 
high-quality home to your own special plan, or 
to any one of the many outstanding plans in 
Liberty's beautiful home catalog. Furthermo 
Liberty can do all or any part of the “on- 
construction work for you, at tremendous savings! 


YOU CAN HAVE YOUR 
HOME ROUGH-ENCLOSED 


With the purchase of 
your Liberty Home 
materials, Liberty will 
furnish all labor to 
rough-enclose the 
home on your founda- 
tion, atnoextracharge! 


Liberty Homes will manufacture the exact 
house you want, built the way you want it 
«+. and at great savings, too! 


HERE'S WHAT YOU GET FROM LIBERTY 
«© Free Architectaral Service © Local Buléer Assistance 
(© Compete Financing Assistance 
e Highest Qeality Materials 
(© Al Freight Prepaid 


OR YOU CAN HAVE IT 
COMPLETELY FINISHED 


If you wish, Liberty 
will completely finish 
your home. Merely 
select the plan and 
Liberty will take all of 
the construction de- 
tails off your hands. 


© Uncenditionaly Guaranteed 


LIBERTY WILL ARRANGE FOR FINANCING 


TO HAVE THE HOME YOU WANT THIS YEAR WITH 
LOTS OF SPACE + HIGH QUALITY * GREAT SAVINGS 
Simply mail this coupon 
Tooay 


© cooyrignt 1961 
Cows ta, Ca, 
Bay ity, Mek 


) LIBERTY HOMES big full color cotolog. 
|| Only 25¢ 


OMES 
‘Avenve, Bay City, Michigan 


Name. 

Address or RFD. 

City. Zone——State—____ 
a 


Canal cruiser 
Five-day cruises through the heart of 
England are offered by the Wanderer, a 
floating hotel that sleeps 16 ngers. 
Britain is interlaced with about 2,000 
miles of canals and natural waterways; 
they’re plied by tourist craft ranging from 
luxury cabin cruisers to rowboats. 


Pushbutton help 


Direct pushbutton contact with police 
or fire department is made possible by 
this emergency telephone. Several units 


are planned for Munich, West Germany. 
They will be mounted’ on traffic-signal 
pillars, where they can be located easily. 


212 rorurar science FesRuary 1962 


Dreamboat for Everybody 
range. Four silicon diodes change the 
single-phase alternator output to DC. 

The drive unit comes complete with a 
propeller properly matched to engine 
and boat. You also get a spare prop. The 
propeller is steerable—the whole lower 
unit is turned about the drive-shaft axis 
by a nonreversible steering gear. A trim 
tab mounted in the propeller slipstream 
counteracts torque so you don’t have to 
hold the wheel against a constant pull 
in one direction. An electric motor drives 
the rack-and-pinion power tilt so the 
drive unit can be raised or lowered by 
the flick of a switch on the dash. A disk 
clutch in the tilting drive train absorbs 
shock and allows the unit to tilt up if it 
strikes an obstruction. Forward, reverse, 
and neutral gear selection is by electric 
clutches in the underwater gearcase. 
These are operated by switches on the 
single-lever throttle-shift control. 

‘The water pump is also in the lower 
unit where it’s submerged and priming 
is insured. Cooling water for the engine 
runs up through passages in the tilting 
pivot journals. 

The fancy doodads. To keep costs 
down, mass-produced automobile acces- 
sories have been used where possible. 
For example: A motor used for power- 
operated seats in cars is used to raise 
and lower the drive unit; a convertible- 
top motor runs the bilge pump and 
blower; the power-raised windshield 
uses an auto powered-window motor; the 
horn, battery, wiper, and gauges all 
come from auto-parts suppliers. 

A white vinyl convertible top shields 
the entire cockpit and folds out of sight 
under the rear deck. Zippered side cur- 
tains and snap-on rear curtain make a 
weathertight sleep-in camper. 

The OMC-17 De Luxe will sell for 
about $3,500. A utility two-seat version 
without the top will be about $2,850. 
‘These are the first of a proposed full 
line of boats. 

As I tied up the boat after a hard day 
behind wheel and notebook, I said to 
Ewald, “Looks as though you've given 
the holiday-happy American family 
everything to make them feel at home 
except Sunday traffic. What next?” 

“We'll take care of that, too,” he said, 
grinning. “Just as fast as our production 
lines can turn out boats.” an 
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Will Tomorrow’s Cars Bui 
Continued from page 77) 

‘The answer to cost may lie in a new 
heat-resistant alloy Chrysler has devel- 
oped. “In large-scale production,” Hueb- 
ner told me, “this alloy should enable 
us to make a drive turbine for $10 or so.” 

Chrysler's competitors see no gas-tur- 
bine sedans on the road in the foresee- 
able future, but Ford and General Mo- 
tors are also improving the motor in 
larger sizes. Ivan Swatman, design su- 
pervisor of Ford’s gas-turbine project, 
showed me a new 300-horsepower super- 
charged gas turbine, much more complex 
than Huebner’s, which had been fitted 
for size under the hood of a Ford sedan, 
then moved to a truck, where the com- 
pany thinks it belongs. Only one-fourth 
the weight and one-third the size of a 
comparable diesel truck engine, it ap- 
proximates the performance of the big- 
ger engine in all tests, says Swatman. 

“We could make a good passenger-car 
gas turbine,” said Swatman, “but it 
would be trickier to build and it would 
cost more. Such an engine might run 
400,000 miles. This would pay off for a 
truck company, but what private driver 
today wants to pay a premium for such 
longevity?” In any event, George Hueb- 
ner can be depended upon to go ahead 
improving it. “When the industry wants 

” he says, “it will be ready.” 

The diesels. Meanwhile, hundreds of 
thousands of people are riding every day 
in cars that use a kerosene-like fuel, and 
many of them don’t even know it. They 
are diesel passenger cars, most of them 
used for taxicabs. Popular because of 
the better mileage, cheaper fuel, and 
long life between overhauls, they have 
swept Europe in the last five years. The 
leading manufacturers are Mercedes- 
Benz, Austin, and F. Perkins, Ltd. 

Almost all London taxicabs now use 
diesel engines, and they are invading 
New York, Detroit, Los Angeles, and 
other U. S. cities. Owner-drivers in Lon- 
don, New York, and Detroit who have 
switched from gasoline engines tell me 
that they now get twice the miles per 
gallon in city traffic. The motors have 
some disadvantages: Their pickup is 
sluggish, they vibrate noticeably when 
idling, and their exhaust is sometimes 
smelly, although less toxic than gaso- 
line exhaust. 


Kerosene? 


Will Tomorrow's Cars Burn Kerosene? 


Diesel cars now on the market will 
not go faster than 60 miles per hour. 
But several firms are working on auto- 
motive diesels with higher r.p.m., which 
will boost acceleration; and they are 
planning ways to dampen the vibration. 

It is entirely likely that one or more 
of these cheap-fuel engines will soon be- 
come too common on our highways to 
arouse comment. Taxicabs, light deliv- 
ery trucks, and light farm and military 
vehicles may be the first to use them. 
Whether the American motorist will 


burn kerosene-like fuel will be decided 
by Detroit, and by the driver himself. 
As this article went to press, Chrys- 
ler was planning a 35-day road test of 
two gas-turbine cars. The first will make 
a fast trip from New York to Los An- 
geles. There it will meet the second car. 
The two cars will then make a leisurely 
trip to the East Coast covering eight 
cities. From these tests, Chrysler will 
make a final evaluation of the car’s suit- 
ability for production and its public ac- 
ceptance, says Mr. Huebner. a 
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62-Ton Plane Stops on a Dime 
from page 93) 


That worked all right, too, except that 
boundary-layer separation kept occurring 
just back of the leading edge of the wing, 
without warning. The wing “stalled.” 
The plane dropped. 

Finally, the designers found an answer 
to that, too. They simply contrived more 
lift by lowering the big flaps on the 
trailing edge of the wing until they hung 
straight down like barn doors. The pro- 
peller slipstream, hitting them, made 
them act like balloon appendages to the 
wing. 

Bossing the air. There are two ways of 
extending nonturbulent flow. One is by 
sucking air off the area where the layer 
begins burbling. This reestablishes a 
smooth flow. Sucking has its disadvan- 
tages. Any protrusion near the holes, for 
instance, disturbs the air flow and re- 
duces the system's efficiency. 

The other method is pumping air 
through the holes, from inside out, liter- 
ally carrying away the burbling boundary 
layer. The blown air becomes a fresh 
boundary layer. 

Lockheed’s experimental plane differs 


from other C-130s in four principal ways: 
© It has two extra, propellerless tur- 
bine engines, hung in pods from the wing 
tips. These engines run compressors, 
which produce a total of 50 Ib. of air per 
second under a pressure of 57 p.s.i. 

© It has a duct-and-nozzle system for 
distributing that high-speed air to the 
leading edges of flaps, ailerons, elevators, 
and rudder. The ducts look like black 
furnace pipes. The nozzles, or vents, are 
continuous, narrow slots in trailing edges 
ahead of the various controls. 

© Its rudder has 40 percent more chord 
(extends farther back) than any other 
C-130B's rudder. 

© Its flaps can be deflected 90 degrees 
instead of the usual 36. 

Handkerchief runway. Using its 
“plown” flaps and deflected slipstream, 
the BLC-130 takes off in 500 feet at 65 
knots. The usual C-130B gets away in 
1,500 feet at 85 knots. The craft with 
the BLC lands in 500 feet at 70 knots. 
The C130B comes in at 110 knots and 
uses up 1,800 feet in its ground roll. 
Why bother with BLC? Because the 
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62-Ton Plane Stops on a Dime 

military services would like very much 
to be able to land and supply troops in 
forward areas with a minimum of airfield 
preparation. If they could set down a 
substantial load anywhere they could 
find 500 feet of level, firm sod, and fly off 
again from the same small space, they'd 
have an enormous advantage. It would 
be the next best thing to being able to 
take off or land vertically. 

Commercial airlines, too, would like a 
plane of substantial capacity that could 
get in and out of little airports, and 
thus increase the scope and volume of | 
their business. 

Since planes that can take off and land 


vertically are highly complicated, diffi- | 


cult to control, still in the experimental 
stage, and full of bugs, it was logical to 
try converting a well-proven cargo plane 
into a STOL aircraft. 

Drop platform. In flight, of course, 


boundary-layer control is of no use un- | 


less the plane is to make an air drop of 
supplies or troops. In this situation, the 
BLC-130 behaves almost as if an in- 
visible giant hand were holding it back. 
It slows down to 70 knots, a speed at 
which helicopters can easily pass it. This 
remarkably slow pace enables it to pro- 
vide a superior platform for accurate 
drops. At that speed, with its great bulk, 
it appears to drift along like a blimp. 

Lockheed’s BLC-130 has no serious 
rival in this country, say scientists at 
Ames Research Center. It does, however, 
have a promising competitor in France, 
the much smaller Breguet 941. This is a 
22-ton, four-engine turboprop job. 

The Breguet’s props are counter-ro- 
tating. That makes for greater control 
stability than the BLC-130's, which all 
turn in one direction. And the Breguet's 
propellers are mechanically _intercon- 
nected. If one engine dies, the three other 
engines will turn its prop. 

The British have in mind a version of 
Lockheed’s BLC-130 that would be a de- 


cided improvement over the American | 


testbed. It would utilize four Rolls-Royce 
propjet engines to supply power for both 
propellers and compressors, and dispense 
with the pod engines. This, the Lockheed 
people declare, would enable the craft to 
make even more spectacularly short take- 
offs and landings, and go faster in 
straight-and-level flight. an 


THE EASIEST WAY IN THE WORLD 
TO DRIVE AND REMOVE SCREWS 


ea 


Ee After drilling pilot holes simply attach 
Fits any make, 


Versamatic to electric drill. 


5 = 


3. Your fingers act as 

clutch . . . starting, 
topping action in- 
stantly, Simple and 
safe... no blisters. 


2. Place screw in hole; 
drive it easily with 
slight forward pres- 
sure... hold housing 
in fingertips. 


Versamatic puts your 
power drill into low gear... 
by means of 7 tol 
’ speed reduction. 
Gives your drill 7 
times more power. 

Supreme 
Versamatic 


MADE BY THE MAKERS OF 
‘SUPREME BRAND CHUCKS 


SUPREME PRODUCTS 
CORPORATION 


2222 S. CALUMET, CHICAGO 


Sold by leading tool dealers...$14.95 list 


4, Versamatic runs in 
reverse for removing 
screws. You won't be- 
lieve how easy it is 
until you try it. 


tEK-O-KUT CO., INC. 

Jept. PS-2, 38-19 108th St., Corona 68, N.Y. 
Name. 
Address. 
City. Zone. State. 


‘THE BATTERY THAT'S USED IN GUIDED MISSILES NOW 
RELEASED AS GOVERNMENT SURPLUS 
, Models, 5: 


lock « Decker SF 


SAVE BY MAIL... 
DISCOUNTS UP TO 40x! 


Send for your 


220 porutar SciENCE FEBRUARY 1962 


| the sound of AM radio. 


Should You Buy an FM Car Radio? 
{Continued from page 144) 
road, you're ready to evaluate FM’s re- 
maining major aspect—the availability 
of programs and their content. 

Unlike service in the standard broad- 
cast band, FM does not saturate the 
country. There are no FM equivalents 
of AM’s clear-channel stations that fill 
every corner of the country with ade- 
quate signals. FM sends out a line- 
of-sight wave that won't curve over the 
horizon. So don’t count on steady FM 
listening during long trips. 

While checking out a unit on a drive 
between New York City and Albany, a 
140-mile trip, solid reception was pos- 
sible through retuning. But this is an 
isolated example—a populated stretch 
with several stations along the way. 

Looking ahead. FM programing as it 
exists today is well-known; plenty of 
good music with the accent on sound 
quality. And the outlook is bright. 

The FCC, regulator of the air waves, 
is casting an official eye on “simulcast- 
ing.” This is a practice of many stations 
—transmitting identical programs over 
their AM and FM outlets. It represents 
a considerable waste of precious radio 
frequencies. Recently, FCC took the first 
steps toward a possible change in the sit- 
uation. The agency is inviting comments 
on whether such duplication should be 
ended. We can’t predict what the nature 
of any new programs might be, but the 
FM fan could reap a handsome benefit. 

The man who doesn't need it. You 
probably will not want car FM if you do 
most of your driving in a rural area 
barren of FM stations. Deep-fringe areas, 
too, are liable to prove disappointing. 
Mobile conditions are tough on weak sta- 
tions. Another disqualifying factor is pro- 
graming. If your tastes don't extend to 
music written more than 10 or 15 years 
ago, an investment in this equipment 


If you don’t cancel out because of rea- 
sons given above, you're an excellent 
candidate for car FM. With at least one 
or two stations in your area, there’s a 
potential wealth of fine orchestral and 
vocal music. And, if you shoot the works, 
you'll get a striking improvement over 


Color TV—Is It Worth the Money? 
{Continued from page 1.11) 
in Chicago, KHJ-TV in Los Angeles, 
KTVU in San Francisco, and some CBS 
and ABC affiliated stations broadcast 
color programs more or less regularly. 

Control trouble. Baby sitters can play 
havoc with the color set, we found. We 
left one in charge of the brood one night 
and when my wife turned on the set the 
next day she ran for the phone. The 
picture was dark, she reported, with peo- 
ple who had bloated lavender faces 
which she could see only momentarily 
because the picture was tearing side- 
ways. I told her to relax until I could 
take care of it. 

When I got home, I discovered that 
the baby sitter had done just about 
every wrong thing with the controls. The 
first thing I did was adjust the conven- 
tional horizontal-hold and contrast and 
brightness controls to get a stable pic- 
ture. After that, it was a cinch to turn 
the two color controls to zero in on John 
Wayne's baby-blue eyes and ruddy com- 


plexion, Seems to me that was the finest | 


Western I ever watched. 

Leave the back alone. To a confirmed 
do-it-yourselfers, those out-of-reach serv- 
icing adjustments on the back of the set 
are a temptation. They carry such ex- 
otic names as “Red SCR,” “Kine Bias,” 
and “Green Drive.” Beware—they are 
not for meddlers. For unlike the front- 
of-set color controls, which have a wide 


latitude and are easily set to rights, | 


the controls on the back can really mess 
up the color. 

During a break in a color Western, 
“Bonanza,” last week, my skeptical 
friend Willie, whose belief that color TV 
is a waste of money doesn’t stand in the 
way of his enjoying mine, asked me if I 
had heard about the latest breakthrough 
on color-TV sets: a new, thinner color 
tube that will reduce the depth of the 
receiver. 

Well, such talk had kept me from buy- 
ing a color set for three years—and no 
big change had come along. I figure I'll 
be enjoying my color set (and so will 
Willie) for at least another two years 
before any radical change lowers the 
price. By that time I will have made 
up in enjoyment whatever I could have 
saved in cost. That sounds like a pretty 
good gamble to me. an 
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Hi-Fi Stereo Bench 

[Continued from page 134] 
specs can be substituted, but the results 
may not be as good. And you can’t im- 
prove much on the price: Total cost for 
our six speakers was under $40. 

Before mounting the speakers, check 
the phasing and mark the polarity of the 
terminals. The easiest way is with a 
flashlight cell. Solder 30” lengths of wire 
to each woofer terminal, 12” lengths to 
both midrange and tweeter. Hold the 
free end of one wire from each pair on 
the bottom (negative) of the cell and 
touch the other wire to the top terminal. 

The speaker cone should move out 
(away from the magnet structure) at the 
moment of contact. If it doesn’t, inter- 
change the wires to the cell. Make a 
plus mark by the speaker terminal con- 
nected to the positive pole of the cell. 
Repeat this procedure for each of the six 
speakers. With the tweeters, it may be 
necessary to rest your fingers lightly on 
the cone to tell which way it moves. 

Keep track of wires. Use four 114”- 
10, flathead bolts with lock washers and 
nuts to mount each speaker. Don’t over- 
tighten. Before wrapping each woofer 
with a 12”-wide strip of fiber-glass, be 
sure you'll be able to identify the wire 
going to the plus terminal of the speaker. 

Wire one of the large inductors (L1) 
in series with the plus lead to each woof- 
er. Mount them inside the enclosure at 
least 6” apart. Do not use iron or steel 
hardware for mounting. Brass is okay. 

There is nothing acoustically critical 
about the construction of the satellites 
as long as they are made no smaller than 
shown. The oblong cut-out for the mid- 
range was found to spread the sound, 
and suppress any tendency to midrange 
peaks, better than the usual circular 
‘opening. 

Leave plenty of slack in the leads con- 
necting the satellites to the amplifier 
input terminals on the woofer box. Ordi- 
nary lamp cord is fine here. 

For best results, place the woofer so 
that it faces the longest dimension of 
your listening room. Flexibility in plac- 
ing the satellites is the big virtue of this 
system. Once you slip them from their 
niche, they can be moved as far as their 
extension wires permit. You'll want to 
experiment to find the best arrangement 
for your room and taste. an 
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Building an Electronic Phone Secretary 
(Continued from page 150) 


Coy get up to about 30 on a half-hour 


Checking the operation. Hook up the 
recorder and control box as shown in 
the pictorial diagram. You can omit the 
phone connections for the moment. The 
sensitivity control (R6) will be used to 
simulate the telephone ringing. Start 
with it turned fully counterclockwise 
(off). Switch on the control box. Allow 
the tubes to warm up for about a min- 
ute. Turn knob on R6 slowly clockwise. 
At some point the recorder should start. 
When it does, return R6 to the off posi- 
tion. After a few seconds’ delay, the 
phone-button arm should snap up and 
the tape recorder should start playing 
back your voice. 

After the announcement, the first strip 
of silvered tape reaches the tape switch, 
and causes SOL-2 to pull in and flip the 
machine to record. The next silvered 
strip appears in 30 seconds, releases 
SOL-2, drops the phone-button arm and 
turns off the recorder. This marks the 
end of the first message cycle. 

Setting up the answering service. After 
you're satisfied that the control box is 
working properly, finish the hookup as 
shown in the pictorial diagram, Have 
someone call your number. While the 
phone is ringing, advance R6 in small 
steps until the unit is triggered. If it 
does not go back to stand-by after the 
first message, you have the sensitivity 
control set too high. Back off a bit and 
try again. When you find the correct 
setting, mark it on the panel. 

‘Ask your caller to compare the vol- 
ume of your live and recorded voice. Ad- 
just the volume control on the recorder 
until they both sound the same. 

Message playback. A glance at the 
tape reels will tell whether your auto- 
matic secretary has answered any calls 
while you were away. If the tape has 
advanced past the “start” mark, here’s 
what to do: Unthread the tape from the 
tape switch, remove the machine’s power 
plug from the control-box receptacle and 
plug it into a wall outlet. Rewind the 
tape and play it back as you would any 
other tape. It is important that the tape 
always be removed from the tape switch 
before rewinding or playback, or the 
silver paint will wear away fast. i ll 
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Suddenly Everybody's Soldering 
(Continued from page 128) 
of radio kits. But those early models 
were a far cry from today’s kits. About 
all you got was a box of parts, a sche- 
matic diagram, and the maker's best 
wishes. 

Another pioneer in the business—now 
a familiar name in hi-fi kits—had an 
unexpected start. Back in 1927, it was 
the Heath Airplane Company,’ and it 
didn’t get into electronic kits until 1946. 
The company, which by that time was 
building aircraft radio equipment, bought 
up several warehouses of surplus elec- 
tronic parts with the idea of manufactur- 
ing radio test equipment. 

‘The firm designed an oscilloscope, but 
found itself short of factory space in 
which to set up a production line. Cliff 
Edwards, now vice president, suggested 
that they sell the parts in kit form, thus 
eliminating the need for assembly-line 
space. So successful was this scheme that 
a year later the company sold its air- 
craft division to devote full time to the 
electronic-kit business, 

Came the hi-fi boom. For the first few 
years after the war, kit manufacturers for 
the most part turned out only test 
instruments—voltmeters, signal genera- 
tors, oscilloscopes, and the like. Radio 
and TV repairmen bought them because 
they were cheaper than ready-made 
in the early 1950s, came 
the beginning of the hi-fi boom, and kit 
makers really blasted into orbit. 

Hi-fi fans wanted top-notch equipment, 
but a top-rated ready-made unit could 
cost as much as several hundred dollars. 
Kit makers were quick to see that they 
could offer equipment second to none in 
quality, and do it at a reasonable price. 
Hi-fi kits caught on fast. H. H. Scott, 
Inc., and Harman-Kardon, for example, 
two leaders in high fidelity, made their 
finest equipment for do-it-yourselfers. 

By the mid 1950s, there was only one 
piece of equipment—the FM tuner—not 
generally available in kit form. The rea- 
son: Tuning the “front end’”—the first 
several amplifying stages—was tough. 
Anybody could build a tuner, but adjust- 
ing it for perfect operation required ex- 
pensive equipment and technical know- 
how. 

Then an engineer at EICO in New 
York thought of a way to get around 
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Suddenly Everybody's Soldering 
the problem. He built and aligned the 
front end in the factory, left everything 
else for the home builder to put to- 
gether. Now, every major manufacturer 
makes easy-to-build tuners, using a sim- 
ilar technique. 

Kits for everything. Kit makers have 
plunged into new fields until today vir- 
tually any kind of electronic equipment 
is available in kit form. Want a _radio- 
controlled garage-door opener? Heath 
makes one [see page 136]. The same 
company will also sell you kits for a 
marine depth finder, an ignition ana- 
lyzer, a darkroom timer, and dozens of 
other items. Radio Shack in Boston 
makes an electronic remote-reading ther- 
mometer. Allied markets a burglar 
alarm and a transistorized tachometer. 

And they’re all still looking for new 
ideas. Heath, with a line of about 375 
assemble-it-yourself items now, brings 
out 60 to 80 new models a year. Where 
do new ideas come from? Some, like the 
Citizens Band equipment now being 
manufactured by all companies, come 
about naturally. The FCC authorizes a 
new service, and kit makers work over- 
time to get equipment on the market. 
‘The same thing happened recently when 
FM multiplex was authorized. 

Other suggestions come in through the 
mail. Heath's IM-20 Handy Lab, which 
has crammed into one small case a 
voltmeter, signal generator, continuity 
checker, resistor and capacitor substitu- 
tion boxes, and a code-practice osci 
lator, was suggested by a kit builder. 
Not every mail suggestion, of course, is 
so practical. One man, for example, re- 
cently suggested that the company pro- 
duce a receiver tunable to five specific 
frequencies, which he listed. Those fre- 
quencies, he explained, were the chan- 
nels used for communications between 
flying saucers and their mother ship. 

The uranium thud. Even the new 
ideas that get into production aren't al- 
ways winners. During the uranium boom 
of the mid-1950s, everyone who could 
manage it went romping through the 
Western mountains with a Geiger count- 
er in search of instant wealth. Heath put 
its engineers to work, and within a few 
months shining new Geiger-counter kits 
were rolling off the production line—just 
in time for the end of the uranium boom. 
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Suddenly Everybody's Soldering 

Most items, however, are more suc- 
cessful. Hottest new kits today are Citi- 
zens Band equipment and electronic 
educational kits. Manufacturers are par- 
ticularly enthusiastic about the educa- 
tional units: They teach youngsters the 
basic principles of electronics, and at 
the same time get tomorrow’s builders 


| in the kit habit. 


Sold on kits? Want to try one? Be- 
sides the kit, you need about $10 worth 
of tools. You can get started with a 
soldering iron, one small and one medi- 
um screwdriver, one pair of needle-nose 
pliers, and one pair of diagonal side 
cutters. You may want to augment this 
later, but these are the essentials. Now 
you're ready to begin. Follow these sim- 
ple rules and you'll have no trouble: 

1. Find a quiet place to spread out, 
preferably one where you can leave 
everything as is until you finish. (‘That 
could be anywhere from several hours 
for a bedside radio to several months 
for an electronic organ.) 

2. Make up your mind to follow di- 
rections to the letter, even if you don’t 
see the reason for everything at first. 

3. Read the instruction book from 
cover to cover before you start work. 

4. Check all parts against the parts 
list. Identify each one from its picture 
unless you're already on a first-name 
basis with such diverse items as trim- 
mers, IF cans, and speed nuts. 

5. If you’ve never soldered before, 
practice a little before you start your 
kit. Soldering isn’t difficult, but it must 
be done properly. All instruction books 
give complete details. Fifteen minutes 
should make you an expert. 

6. Dive in. 

One final tip: Don't get carried away 
when you're planning your-project. It’s 
easy to do, building kits. One young- 
ster, for example, had become fascinated 
watching the little green line dance 
across the face of an oscilloscope at a 
local TV serviceman’s shop. He saved 
his money, bought a kit oscilloscope 
from EICO, and built it. It worked per- 
fectly. But still there was a problem. 
His letter to the factory was a tough 
one to answer. “I have built my oscil- 
loscope and it works fine,” he wrote. 
“Could you please suggest something I 
can do with it?” =n 


Tanweni—conTeactons ‘PUMPS—PIPE 
se 


= $49.95 


Your Dollar Will 
Feed A Refugee 


War and political refugees over- 
seas urgently need the direct 
help, the personal encourage- 
ment, of CARE food packages— 
$1 for 22 Ibs. of farm staples, 
Delivered In Your Name. Mail 
your dollars to “Refugee Cam- 
paign,” CARE . . . today! 


660 First Ave. 
New York, N. Y. 


Printed as a public service 


UNUSUAL TOOLS BY MAIL 


‘No. 44—COMBINATION MITER 
Pr “GOX AND CORNER CLAMP 


SAW SHARPENING IS EASY 
Filer No 11 fos $3) Sevens hand 

ar anne Peto 30% wal eth 

depth pitch bevel. Wines 

fine $9.95 


= 


‘correct in 

ic hits ste! ollers teeth are 

ished. Saw runs trie with no side 
pull. includes 8” Ble. 


6-IN- 
UNIMA 


coed contain 
Sree, she 


BUY DIRECT 
+ SAVE ON + 
TILLERS = TRACTORS 


4 whet tractors 
RED-E TRACTOR CO. 
Sth Street, Richfield, Wise, 


Fill Cracks And 
Holes Better 


Handles like putty. Hardens like wood. 


PLASTIC WOOD 


‘The Genuine ~ Accept No Substitute. 


‘mowing. gxtenng, taming 
23-40 FTRLERS17°-16°CHT. 
FREE CATALOG 
& PRICE LIST 


Bi 


TRADITIONAL BM 
EXCELLENCE! il 


STEP|UP to BENJAMIN'S 


IOTERS wen want SAFETY 
ONVEMERGE "ECONOMY "acacg_‘WGWCST 
bem OUTSTANO. 


fhe gid at 


URE, BOOKLET 


ind and Electr 
AEE Sardi Ghicnen one kngared: 08) 
Maer Sewer Rad, Dept PR-2 640M. Central Ave, Cheago 30 


When Writing to Advertisers 
Please Mention Popular Science 


EVERLITE” World's TARIFTIEST Light Plants 


soi 


MASTER MECHANIC MFG. CO., Dept. [3517] Burlington, Wis. | 


Southern Customers Order fram Dept, 8-262, Hor 65, Seraseta, Florida 
232 roputar SCIENCE FEBRUARY 1962 


Home Shop News Report 
[Continued from page 186) 
with no trouble. In one-minute tests on 
pine, No. 6/0 closed-coat actually pro- 
duced a smoother finish than No. 6/0 
open, with only slightly more clogging. 


Both Wellers will stall if you bear down 
too hard. The trick is to press lightly, 
lifting the plate every few seconds to 
let the dust shake free. The short stroke 
tends to keep the dust neatly on the 
work instead of swirling it off in a cloud. 
And the lack of heavy vibration lets you 
sand tirelessly for hours. 


The entire housing, even to the sanding 
plate, is made of shockproof plastic. The 
older model wasn’t recommended for wet 
sanding; the new one is. With No. 400 
paper used wet, it fine-finished a var- 
nished 4”-by-5” block in 20 seconds. 
Fitted with a short-nap cloth, such as for 
shining shoes, it will also polish metals. 


That new handle: A mixed blessing? 
Those who have come to like the sure, 
fist-grip control of the old Weller may 
wonder: Why the handle? It does make 
control less intimate and adds height— 
the old pee-wee Weller could sneak into 
places the new one can’t. But it’s per- 
haps the price of progress since the new 
Weller, being heftier, would be awkward 
to grasp by the housing alone. 


One nice touch is a bright red auxiliary 
knob that can be switched to either side 
for two-hand use by righties or lefties. 
Another: Each Weller comes packed with 
a selection of aluminum oxide papers 
from coarse to fine, precut into handy 
strips. A coarse (1/0) strip is already on 
the sander, ready to go to work. Our 
opinion, in short: The old Weller was 
good; the new one is great. 


Looking for electronic kits? A new line 
of hi-fi and test equipment is being of- 
fered to the public for the first time by 
National Radio Institute, a correspond- 
ence school long famous for its student 
kits. The new kits will be sold under the 
name Conar Instruments, 3939 Wisconsin 
Ave., Washington 16, D. C. One of the 
first will be an unusual home tester kit 
that measures volts, amps, and ohms for 
trouble-shooting house wiring and appli- 
ances. Price: $20. (For news of other 
electronic kits, see page 124.) iil 
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$3,900 to help you meet these “grow- 
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Maps. John Calvert, Plant City. Florida 


oon 
wants) daher : 
jaber Bock, Serre. ‘ies wasei- 


236 poputar SclENCE FEsRUARY 1962 
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UZZLES, ETC. 


[ROOK of 23 Wieks—Ise. Bookmaat 
Tigisee, Salt Lake city 17, Utah. 


“HOUSE. of 1000 Mysteries? 
Professions Poa 


ES. New 1062 Edition, Famous 
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ILLUSTRATED Catalog i5e__Eaaie 
Magic, 713 South Third Ave., Milineapolls 
Ean 
3000, TRICKS, pocket, parlor stage 
World's Pinest, Nagle Catalog (408 pages), 
$20. Kanter's, “Sig Walnut, 
Seiphtat 


> | POPULAR SCIENCE OPPORTUNITIES x 
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e900, Bargain Lists ‘Pree. Suyers, 1000 
Gaaka, sJonhson City, ‘Tennessee 


'§ smallest coins. 3 for #200 
(cash Mailed registered difect {rom Ewe 
Tope. Universal, "6.0. Box 683, 
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ingrpersive poprovals Sox 33, | airmali Se. (Serdon Davison: 
Hinart. India Henmizer 5. 3 

—35e (plan US. STAMPS. 
tivin). Radest “Approvals” Rorace Gate 
‘rood. Winston-selem, N.C. 
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Royalty basis Inventions dntersational. 
‘Bax 60, Wall Strect, New York 5.-N. ¥" 
INVENTORS? 


iS! Consider our offer Srst 
or invention 


io Wall Street. New York 8. N_Y. 

Se NUeNoRa! ova a ag 
Repl” Satay fess 
iecretet, Gomer eres erg, | 
ay co ed 


* Veron Needing Bey i ay 
problem, Mumnelat development "securing 

ufaturer, obtaining patent. Write the 
‘Styaaisation hat delivers action and Fev 


‘Hittie, s0 Broadway. 


INVENTORS! Gell your investion for 
gat or. Royalties! Our client. manufac 
Gores constantly seeking mew items. Pat 
Suttd: ‘Gapatened: ‘For free information 
Site Guibert Agains, Patent Broker, 60 
Wall St., Finaneial District, New York, 


+ ARE you interested i offers trom ali; 
able. manufacturers for Sour’ vention? 


a 
<4 
ive | 
= 
| 
|e 


Patented, unpatented. Harvey ‘Ebgineer= | 


ing. Cambeiaee, Maryland 
a 
numbers’ 2.668 Tie Pana Staod 
Basin A. Kockey. Dyer, Nevada 


64 MODELS, MODEL SUPPLIES 


PATENTS FOR SALE 


“KET supplies “1001 catalog now 
ane doe BP te, OS cad 


ELECTRIC TRAINS 


y Discounts Bulletin 
Bros, 20H Chicano 


048 
1ONEE Traing 
ot Gatatog fee 
Avene. Chicaro 2" 
65___HOME CRAFTSMAN 
"WOOBWORKING Cataloe and Manual 


rand New toon Anutversiry | Eatin! 
World's largest selection of doriest 


Bom, Gonctanine, 2650 Parechea 
Bent. B-t0a, 
GRANDFATHER leek war Teme Sis 
jas Gataloe ie, ‘Masons 
SKIL-CRAPTS—all RoW “OOS, Sitalon 
Largest and Selection. of Leather 


‘agi aed ebaycrnt apes tn 
the orld Free eoode ett with ‘F 
cc 


Tor latest’ Catalog Skil-Crafte. Box 
Mo. 


PS. Joplin. 


ff cataioe, Hun 
‘Wee MeSbneraes 


a aecine Ge ote cgay Ba 
Pap a aT 
‘gaay to make! Modern Craft, 
Saint Petersbury 33 


sP00"" Mastercraft, 
‘Dleott, Chiengo 31 
iB Wood Saimpleg. To, 
xirkwood, "Box 66, Burigton, 
FREE, Kew Calalor. 2447 
‘ots Gieatent eietien tng fo 
dp Atak Pus Grattan iia 
Wanath chictzo 3 


AREER ake 
fr Beuinier's book ata 
ie samples 296, 


page 


and cunt in": harry, 
Biber table ajgland amber “eo. Bos 
3s," Savannah,” Mo. 


SROCKETS! Five complete biaeprints 
pételaiy Approved te Culted States Ali: 


‘wast: 


| MODEL Ensineer. This —= ween 
famous since i806, carries. construction 


‘al Marshal 19 Roel Streets London Wl 
England. 


[SHIP Model Kits and fittings: Pek 


Pleas, 
cS S| ntti 
Sete Soer Ex, ete Latgent section of 


Ee ee a eee oa 
A Tae ahs a 
seta 


18 SCREWDRIVERS, magnetized. in- 


ited 2 Faces Compline alt agen) only 
| sso Log of other tcol bargains 

*s. 615 ‘Packard Ave, Pocatello, 
Taako. 


66 __ DO _W YOURSELF 


{oRUTED vous Sum Tractor vl, Pree Tie 
Tat taaaleala aaamecoas 


MAKE Hsdroeen — Inflate ballonns 
Make your xn Plans $100, 
Ep. Yor Sout St Aubin, Blox City. 


ii 


67 OLD GOLD, JEWELRY, 


WATCHES, ETC. 

GASH Tmmediately For Old Gold. Jew 
Qh. Gold “Teeth. Watches, Diainands, 
Silverware, Spectacles, Platinum. r= 
cure on, Rose Industries, 


CANVAS Products Made To Order. Awa: 
‘Boat 


Huntington, West Va 
71a FOODS 


FREE! Giant new do-it-yourself cata- 


log, Leatier. mosales. ail popular: Ham 
| ane "Devt." 1898,"8h0 8. Tripp, 
Ghlcazo 36 

RECEIVE Mails—Offers From Every- 


where Samples, ‘Catalogues, Magazines 
Barwaing. “Get Listed 23e- Roriek's, Cin- 
‘Sinnad! 36, Onto 


Hevworth ‘Bide. Chicago 2 
‘USED and new watches $2 up_Pree Cat= 
‘soutien Waiches o-Ps 35. 

Chicago 3. 


HIGHEST Cash for Gold. Teeth, Jew 
gifs, Rings, Diamonds, Watches, "Silver, 
Platinum. Xeatt Articles Today. Pree pif | 
‘with "Information. Chieago Gold. & Pre 


lous “Metals, 6B. Monroe, Dept, 3887, 
‘Chicago 3. | 
68 TOBACCO & PIPES 


\72 


FOODS. emergence rations. dehydrated. 
concentrated, non-perishable: for camp 
fing & civil defense. Send '5e 

& ‘aadress), for 

Bent catalogue. ssan. 
Ree, Long Island City 


WANTED TO BUY 


GQUICKSILVER. platinum. silver, gold. 
‘Ores ‘analyzed. Mercury ‘Terminal, Nor 
‘Wood. "Massachusetts. 


New York 


‘BRIAR and meerschaum pipes Catalog 
sree" Hobert, 240 East Park, Huntietor 


"100, PIPE Cleaners so ing. 


0 


Alexander, atnloops. B.C, Canada. 
69 


FOR THE HOME 


HEAT your home for almost nothing. 
Reauest_ interesting detatis, Ottauqueches 
fi | Quechee. “Vermont. 
‘ALUMINUM (ube, winders. Reusable 
dre the Deak war’ to'ee all you par Lor 
Ruldgeway, Watsonviie, California. 


‘OLD Copies of Pouular Science wanted 
ily issue from 1890 to, 1915, Condition 
‘aot too important. provided books are com= 


| piste Miti no" panes removed. Write to 


SH. 355 "Lexington “Avenue, New 
yorw ye 


WEARING APPAREL 


$1°00" Renee, Box 2801-7. Holly 
Sood 4, ‘Call 


‘00, “Monique, Box 85151-¥, Los Angeles 


70 OF INTEREST TO WOMEN 


{a ROULBT Dolla! Dolla! We tench you to 


ae 


ene 
‘used clot 
ite Christo 


we sae 


eg ee 
OE Gas 1 WEES BE 


STOP Thowine Away Baxtopal They" 
wort money! Bomer Set Inquire: "Box: | Alto 
Tops=D"s Cedar Hil 


! Hil, “Pexas. 
‘AMERICA 

vidtAnd Beta 

‘Connaetieut 
MAKE, «25-075 week (BIDE 

Baie ie mone 


CANDLEMAKING & Decoraling Terr 


Highest Heols—Buck Bri 
calle sie 


Hluspee, 512 


Holidays. birthdays, ‘weddings, anniversa- 
Hes. All Events, Spare time fun a extra 
Income now, expand to colorful candie 
‘dhop later. No. awe limit. Write fof Pree 
Pats on fiome instruction Method. Candie 
Inst a8, Pallbrook. Call. 


Call 
77 TREASURE FINDERS & 


GEIGER COUNTERS 


Califorola. 


FON & Pront Gnding baried tenga. 
= | rele lta analstor fe Scone = oer 
ieee ean an 
Rito. calif = 


Pree. 
Bx, Palo 


| TREASURE, Gold, Silver, Relice Pind | 


Per ta tee eae Na 
Ea cleeelig ay bo 18 For 


5, “laws. Book $1 
‘Frsaaire Publianers: wit Hampton Ave 
‘Western springs. Hi 


Electronic “Applications 
P.O. Box 8, teats 10. 


EARN up to. #200 hour sewing” baby= 
Fete Duala” cite. "Water 1 


ing Bae 800 5 
Details 


TSH Shops 

wh a_Barbars. 
EEKLY. ome. 

ant npleton, Lumber 


took 
ook on iL cone 


‘impossible, Mailed im, aa 
rapper." 200" pages. 83,40" postpaid, “Les 
Bat Biles Co, '800 Saekion Ave, Jersey 


Iifiscrusing Venorcises, 
09. Pree chtalog of personal ieems. Ba~ 
7) NY, 


et, complete with slay 
ih Free Catalog: A Mover, 217 Th Se. 


71 FOR SALE MISCELLANEOUS 
“UNUSUAL Books, Courses—Bie Dis 


punts! Brery, upleck? Free, Cxisloes 
Seallway, Bor 124-P1 Stuyvesant 8t 
Nye 

PASS Key Oop Magy oe 3 Die 


ent “Types, Pp. ¥e Old Locksmith, | 
Ste, Eaet 'ronopalt “Ave. Las. Vewaa. Ne | 


er Mirnitney, 19 
< SE SOnALIEED el ae aa a Steel name and 
opiate, 10-heure maxignuie. Black with | 
hide letters only $100. W. R Thomas. 23 
Highland “Drive a Dept Br Atlanta | 


‘WATCH and clock repairing books. Free 
catalog. North American, 220-BP Mil: 
‘Waukee, Chicago 47. ilinots 


FREE, Waichmaking Cours! 


Wholesale 


Catalogue, ‘Details Culver 
its, Calltornia 
WATCHMAKERS" Tools, Materiain 


eS ne ae 
Seacasee onl Be 
ee 
roto gear natch, Wai io 
Pag ig eg 
ae, eee 


‘MISCELLANEOUS: 


Rorlex, Cineinn 


DOORS. on, Sniguee And Thay PGE ‘On, Antiques and Their Prices 
Pree Cuvulart "Warman Publisher, Un- 


GET Bis Malls Free. Postcard will do. 
‘Tavlor Enterprises 


2), Export, "Peon 
Sivania. 


‘2700 NOVELTIES. ‘Tricks. jokes, fun- 
makers. hobbies World’, ewes! eadget 
ftalog” e- Johnvon-Smt 


"HOMEBREW! Beers, Wines Complete 
Instruction Manual si, 319.000 setisted 
Feaders. Lincoln's, 10-P52 East Sixteenth. 
New York city 3 


HOW To, Wake Up Life-Changi 
ping Abilis" sent tree: 
Boe s80tcN. Louieille i, Ke 


ine Win- 
president, 


PERSONAL 


“LOANS By mail, $100-8600._Anywhore. 
ggetdentual’ Wnts Gules Pinte, Dept. 
55:8 2 cima oan Arias. 


"Thoughts." 


‘Box 


zea, cdl Write ‘claiot 


CAN Legal” Biatiers A Ria 
ate rusia, Mexico 
E 


Eee aae Ae Paes 
Springs < 


INFORMATION On aly _matier _oF 
problem. Worldwide service 

Heats, Aeznei, Bo 46° 
Broakivn 51. Wew York, 


SORES, mais fom 
Ere Booklet.” Write. ‘George Robinson, 
FiO. Box 4393, Mobile, Ala" 


EWO “Will” Forms and “Booklet on 
wille $100. National, “Box 48S13H, Loe 
‘Angeles $8,'Cail 


SUPER | memory overnight Success 
guegigee Bie nok PHY! nocd 


| SRINDEPENDENT ‘Thinkers — investigate 
| e 


Folbor 
‘Wrekoft Hel 


WHO, Me?” Yes, youl Surpr 
facia a hom to be wi, you desire ad 
the things you want in ite: sent free. Jt 


t 
Tequest 0" Presiden, Box 1924-0, 
Eoulsviie ty Ki snes 


RAYTH c 
book on, birth control elit 

any" igipouble | Matted. iy biala 
Eeeiio “Mticeman as’ Cinemas 1, 


roy ‘BOA REMAILING SERVICE 


{CONNECTICUT Confidential - remali 
See Pea ome Bele 


GAPE Canaveral Arce 3 3 
s280, EN. 135) Orchid 
Soarne. Fla 


REMAILS 2c Monthly $2.00. Personal 
gf Buninessaaigniments $1.50 hour 
W. Thompson, 1833—2ith Avenue, Oakland 


SECRET | Mall Receiving Forwarding 
sytem. Heagpetn, Box 600, Aina 


CHICAGO Remalls 25. $3.00 Monthy, 
Poremail. Box 8200, Chicago 60, Ii 


REMAILS, 25c, $3.00 monthly, Gonf- 
ential O'Neil, P.O. Box 36-804, Mam, 
Florida, 

BOB LOANS BY MAIL 


BORROW $109 t0 $1000 by Mall. Quick, 
— | Easy, Private. “No. Covsieners. "Hepay it 
3¢"imait "monthly payments, “For the 
Hout you want, wre today “to, Bat 
No eilpatrick “Bide” Dept. 
Omaha 2. Nebraska, 


Finance oo. 
LOANS By ‘Air Mal, 3190 to 9000 Any 
where: Conhdent ‘Seeurt 
ance Coe" 808, Vani Neer Avenue, ‘Dept. 
PS, Ban Francisco 8, Callfornia. 


| NEW! Barrow $800, Anywhere. Increased 
Loan Limit. alr’ Mail Service. Postal Pie 
Banco, "Bie, New  Brotheshood ‘Bullane. 
Dept. 116. Kansas Cit 
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ARTHUR GODFREY SAYS: 


“LCS. MA 


THE IMPOSSIBLE-EASY!” 


You've probably heard Arthur Godfrey on his coast-to- 
coast TV and radio programs. But have you ever heard 
what this famous personality has to say on the subject of 
International Correspondence Schools? 


“had to quit high school before the end of my second ye: 
Later in life, at the U.S, Naval Materiel School at Bellevue, 
D.C. U had to master a working knowledge of math, all the 
‘way from simple decimals and fractions through trigonome- 
try, in the first six weeks or be dropped from the cox 
So'l took an 1.C.. course and finished at the head of 
class! 1.C.8. made the impossible — es 


y—Get an I. C. S. Diploma! 


For Real Job Securit 


SCRANTON 15, PENNA. 
1 me "NOW to SUCCEED” andthe oppor 


civin, 


Reading Alera Bamps 
5 Engineer 


BUSINESS 


5 Rensine Sue 
1 Sentry Coenen 


Chater onarrine 


rtyteal Chemisty 


i Cherneat Engineer 


‘On Hawai rely P.O. ox 18, Honus) 
toohiet abot the fs BEFORE which | have marked X (plus sume Heston): 


ind Techeclegy 
5 Pip toa Paar Making 


leads ——— fn Bere ES oa 

GAUTOMOTIVE Cine esa fea or 

BABTrnawine —— cuemieat ferme 
pe pe 


ELECTRICAL 


As usual, Arthur Godfrey knows what he's talking about. 
And as an I.C.S. graduate, Mr. Godfrey is in the best of 
all positions to tell you about the educational system for 
men and women that's served so long as talent scout for 
American business and industry. 

Read what he has to say carefully. Then mark your 
interest on the coupon and mail it today for full informa. 
tion on what I.C.S. can do for you! 


‘Accredited Momber, 


1. C.S., Scranton 15, Penna. ational Home Study Council 


(Parl tof courses) 


acne Motor Repneman 
tena Techn 
{lee Ligh an Power 
Proce! Eicrean 
{Protest Lneran 
Proteins! Eneneet 


HIGH SCHOOL 


5 Machin 


ry 


Condon 
(Too! Desen (Too! Making 


RADIO, TELEVISION 


Personnel Later heaton 
Stpervion 
MECHANICAL, 

ana SHOP, 


Bleset Power 
‘2 Combustion Eneneering 
5 Power Part Ensineer 


Bere tice Wetting 
Resting and Ar Eondtlening 


fst "fence ©) Electrical Appice Servicing 5 tnausal Engineering. TEXTILE 
Diesel Engines {B GoneralChamstry B Bical Eecieerng tecestalInsrementation (General 
Name. ee Meme Acres 
cy state Working Hoare AM. to PM 
‘Canadian resides send coupon to International Correspendence School, Canadian, Utd, Monrenl 
a ————————E 


‘Canada. Special fw tony alan rates members of the U.S. Armed Forces, 


246 POPULAR SCIENCE FEBRUARY 1962 


join the Brand-New 


ewe Get TWO GREAT 
SCIENCE BOOKS FREE 
with First Selection jv 595 


Become a Joining Member of the Brand-New 
POPULAR SCIENCE LIVING LIBRARY PROGRAM! 


$9.00 
ELECTRONS GO TO WORK. 


Here is a completely new kind of book club, created 
especially for POPULAR SCIENCE readers! This 
exciting book pro; le for you to 


of modern science—from the invisible atom to the 
complex human machine to the vast solar system, 
By joining the POPULAR SCIENCE LIVING 
LIBRARY PROGRAM now, you immediately get 
two free selections: ELECTRONS GO TO WORK 


hooks comes y 


ASTONISHING 


ATMOSPHERE. ¥ 
(59.00 in bookstores!) will be a 
mere $1.95! After this first shipment you receive a 

ting LIVING LIBRARY selection every 
nths—at a granted of only 
at comes to barely 2¢ a day! 


= gkgu never pa in advance for POPULAR SCI 
ENCE LIVING LIBRARY PROGRAM t 
all selections are fully returnable wit 


You m: ¢ PROGRAM at 
simply dropping us a line 


YOUR FUTURE BOOKS WILL COVER OTHER 
THRILLING SCIENCE SUBJECTS! 


BUILD A VALUABLE 
SCIENCE LIBRARY 
FOR ONLY 2¢ A DAY 


% 
more body in the blend 


more flavor in the smoke 


more taste through the filter aah 


The filter cigarette for people who really like to smoke. 


in L&M than 
even in some unfiltered cigarettes. You get more body in the blend, more flavor 
in the smoke, j-. more taste through the filter. So expect more, get Lots More 


from L&M. And remember —with L&M’s modern filter, only pure white touches your lips. 


